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ABSTRACT 
 
Most organisations nowadays want to build offices that are cost effective, but at the same time 
they forget to consider the impact of IEQ on the occupants’ wellbeing and performance. These 
offices are equipped with air-conditioners, which may impact negatively on performances if not 
monitored, controlled and maintained. An occupant’s performance may be accelerated or 
reduced, based on the effectiveness of IEQ in the office buildings. It is imperative that the 
employer or management create a work environment that is conducive to the occupants’ needs, 
so that the occupants may be able to improve their work performance that often yields increased 
productivity.   
 
The main aim of the study was to investigate the efficiency of a building’s Indoor Environmental 
Quality (IEQ) and how it affects workers with regard to productivity. The objectives of the study 
were: to determine the level of satisfaction of the occupants in terms of the IEQ, evaluate the 
effects that the current IEQ of the building has on the productivity of the occupants, and proffer 
solutions to identified problems so that the building performance can be improved, and similar 
future buildings can be improved upon in terms of IEQ. Post Occupancy Evaluation (POE) was 
utilised to conduct the evaluation. This will help stakeholders and managements to ensure that 
past mistakes committed are not repeated in the future buildings. POE analyses IEQ related to 
Indoor Air Quality (IEQ), thermal comfort, occupant’s satisfaction and occupant performance 
and productivity.  
 
There is a correlation between different indoor parameters of the occupants’ satisfaction, health 
and productivity at the workplace. For these correlations to complement each other successfully, 
IEQ factors must be conducive to human wellbeing. Workplace environments are perceived as 
unsafe and unhygienic. This situation is caused by poor planning of workstations, low indoor air 
quality, inappropriate lighting in the office, lack of ventilation and insufficient safety measures. 
In particular, findings of this study demonstrate the low level of occupants’ satisfaction with 
regard to office buildings in the Country Club Estate, Johannesburg. The results from this study 
show that POE is perceived to be completely new to occupants of the Country Club Estate. 
vi 
 
Management or stakeholders have a huge task ahead to address the benefits of implementing 
POE and to face the consequences if POE is not implemented.   
 
Keywords: Building Satisfaction, Employee Performance, Employee Productivity, Indoor 
Environmental Quality, Office Complex, Post Occupancy Evaluation 
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DEFINITION OF TERMS 
 
Post Occupancy Evaluation: is the process that assesses how well buildings match the user’s 
needs and also identifies ways to improve building design, performance and fitness for purpose 
(Khalil and Nawawi, 2008: 103). 
 
Indoor Environmental Quality: is defined as the representation of all environmental factors 
that affect the health and wellbeing of building occupants (Aigbavboa and Thwala, 2012: 6). 
 
Privacy: is defined as the desire of each one of us for physical space where we can be free of 
interruption, intrusion, embarrassment or accountability, and can control the time and manner of 
disclosures of personal information about ourselves (Kizza, 2010: 90). 
 
Thermal Comfort: Thermal comfort is achieved by the balancing of heat exchange between the 
occupant and environment, and is a function of the occupant’s activity level (Hassanain, 2008: 
214).   
 
Indoor Air Quality: Is defined as the quality of air within the building which includes comfort 
factors such temperature and humidity (Hassanain, 2008: 215).  
 
Benchmarking: Benchmarking is defined as a tool for supporting a process of continual 
improvement; it is an objective to identify current performance in relation to the best practice in 
the area of concern (Aktin and Brooks, 2009: 216). 
 
Customer Satisfaction: It is a post-choice evaluative judgement of a specific transaction, which 
can be viewed directly as an overall feeling, best specified as a function of perceived quality 
(Hui and Zheng, 2010: 307). 
 
Productivity: It is about the effective and efficient use of all resources, which include time, 
people, knowledge, information, finance, equipment, space, energy and materials (Scott-Grant, 
2012: 1).  
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CHAPTER ONE 
INTRODUCTION 
1.1 Background 
The idea of Post Occupancy Evaluation (POE) was established in relations to the problems 
arising from the building industry, more especially in the care facilities such as mental 
hospital, nursing homes and correctional services (Riley et al., 2010: 203). The rapid housing 
development in the Second World War has led to the adoption of POE in the built 
environment. POE is the process whereby a building has to be evaluated in an accurate 
manner after it has been built and occupied for some time (Carthey, 2006: 58). Kirk and 
Stirrett (2011:2) described POE of a building as a formal study that tests whether the building 
has met goals and objectives set forth in the original programme.  
 
Early POEs were primarily conducted by academics focusing on the settings that were 
accessible to them. Such settings include housing and residential institutions (Hewitt et al., 
2005: 6). During the 1980s, many large public agencies established more structured processes 
to organise information and decisions in their building delivery processes. As population 
increases, more and more people invariably have to access the job market. This trend then 
increases the need for commercial buildings. This also increases the energy consumption due 
to the increase in labour force. New buildings do not only need to preserve energy during 
construction and operation, but also they must provide satisfactory indoor environment for 
occupants (Birt and Newsham, 2009: 2).  
 
Energy efficiency is one of the drivers that forced the construction industry to look into 
alternative ways when they design future projects (Sawyer et al., 2008: 542). The design of 
future projects should also prioritise or incorporate the health and satisfaction of building 
occupants. This development of POE occurred while programme evaluation was also rapidly 
growing. Khalili and Nawawi (2008: 104) argued that POE is done once buildings are 
occupied. However, the term “post-occupancy” evaluation was intended to indicate that 
assessment took place after the client has taken residence in a building. 
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POE is a general term for a broad range of activities aimed at understanding how buildings 
perform once they are built, and how satisfied building users are with the environment that 
was created (Hewitt et al., 2005: 3). However, over the years many theorists and practitioners 
have grown uncomfortable with the term “POE”. The literal meaning of the term seems to 
suggest that it occurs after people leave the building and it seems to emphasise evaluation 
done at a single point in the process. Despite the diversity of the practice, the term “post-
occupancy evaluation” remains common for historical reasons and it will be used in this 
research. Having POE as a tool in the office complex will help executive managers to 
determine the level of satisfaction of occupants in terms of workplace layout, size of personal 
workplace, personal work surface area and usability of furniture and privacy (Schwede and 
Davies, 2008: 275).  
 
POE has been there for decades with the primary focus of giving feedback to designers and 
facility managers of the workplace. POE has been recommended as a critical tool for work 
place design and management (O’Neill and Duvall, 2005: 241). The main aim of POE is to 
evaluate office space in order to find out whether it fits occupants needs or not. Strategically, 
POE can be utilised by applying the past mistakes committed in order to improve future 
projects. 
 
Corporate managers acting on behalf of the organisation will from time to time use POE as 
the guidance tool when designing future projects. The interaction of facility managers with 
the occupants may enhance communication within the workplace by applying POE (O’Neill 
and Duvall, 2005: 241). In brief, POE is a tool that is used to evaluate the outcome of a 
specific project; to identify remedial work required; provides information to support 
continuous improvement for future projects and can be an important part of communication 
process for change management (Willis, 2012: 1). 
 
1.2 Problem Statement 
The efficiency of a building’s indoor environmental quality (IEQ) contributes to workers’ 
productivity, and then, how a building is viewed by its occupants. Hence, during the life 
cycle of a building, it is vital to evaluate if the building is functioning according to the 
intended use. Therefore, the problem statement for the study states that ‘the lack of adequate 
evaluation of performance of buildings after the completion of its construction hinders 
optimum management of built facilities.’ 
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1.3 Sub-problems 
 Sub-problem 1: Occupants of Country Club Estate buildings are not satisfied with the 
buildings in the complex. 
 Sub-problem 2: Building occupants are exposed to health challenges.  
 Sub-problem 3: The productivity of employees occupying the country club estate is below 
expectations. 
 
1.4 Hypotheses 
 Hypothesis 1: Poor air quality, lack of access to daylight and views, unpleasant acoustic 
conditions, and occupants’ lack of control over lighting and thermal comfort leads to 
dissatisfactions related to indoor environmental quality of buildings in the complex. 
 Hypothesis 2: Indoor Environmental Quality exposes buildings occupants to health 
challenges. 
 Hypothesis 3: Inadequate Indoor Environmental Quality leads to poor productivity among 
the occupants of the building. 
 
1.5 Objectives of the Study 
In order to investigate the research problem and the postulated sub-problems, the study was 
conducted to: 
 Determine the level of satisfaction of the building occupants’ in terms of IEQ; 
 Evaluate the effects that current IEQ of the building has on the productivity of the 
occupants, and 
 Proffer solutions to identified problems so that the building performance can be improved, 
and similar future buildings can be improved upon in terms of IEQ. 
 
The objective of the study was to emphasize that working environments should be conducive 
to the human wellbeing, which will ultimate accelerate the productivity of the organisation. 
The study determined that certain factors affect the performance of the users or the 
occupants. Having POE in place will assist the organisation to have significant improvement 
on the facility itself. 
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1.6 Motivation for the study 
The reason for conducting this research is to improve the office building need for useful 
feedback on building and building related activities (Carthey, 2006: 59). Taking POE in as an 
area of study will benefit organisations in terms of the reduction of occupancy costs and 
productivity enhancement in the workplace. Carthey (2006: 59) further says that the 
implementation of POE will increase user satisfaction and higher returns on investments for 
building owners. 
 
POE serves as a tool that could allow the elicitation and dissemination of valuable 
information that is important to building stakeholders as they will start to have a better 
understanding of the building life cycle costing and maintenance (Hanjri and Crozier, 2008: 
25). The study should help the organisation to have informed ideas about procurement 
selection. Having POE in the organisation should act as a knowledge base, which will be 
utilised by the users or occupants of the office complex to improve the use of the building. 
The knowledge base that the POE provides could serve as the benchmarks for continuous 
improvement (Hanjri and Crozier, 2008: 25). 
 
The evaluation provides buildings with support services and should also help management to 
overcome changes in management practices and procedures in terms of efficiency and 
operational cost (Thomson and Watson, 2005: 130). Conducting evaluation at the earliest 
stage also help the office building programme to identify aspects of new office that may have 
been successful (Thomson and Watson, 2005: 130).  
 
It important to note that the POE does not have to be conducted at a certain interval, rather it 
can be done at any time in the life time of the building. By conducting such evaluation, areas 
of improvements can be made known (Khalil and Husin, 2009: 187).The POE is usually 
undertaken in three phases, which include the planning, conducting and application. At the 
planning stage, the objectives of conducting the POE will be outlined to ensure that the 
building performance is reviewed from time to time; at the conducting stage, users or 
occupants are identified in order to facilitate data collection; and at the application stage, 
feedbacks that emanated from the POE findings will be provided to stakeholders for onward 
implementation. 
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1. 7 Significance of the Study 
The significance of the research is to have an understanding of the perceptions of the 
occupants’ of the Country Club Estate office complex with respect to their satisfaction level 
with the building in terms of the IEQ and work productivity. This study is significant because 
POE of buildings is carried out in order to know whether a building is living up to its 
expectations in terms of its comfort and efficiency.  
 
Building managers and facility managers in the Country Club Estate will start to have in – 
depth understanding on how to minimise or reduce maintenance costs, and also the occupants 
will develop an understanding of the actual operational efficiency of the buildings (Meir et 
al., 2009: 202). By implementing POE in the office complex, the designers will be inspired to 
produce the best option when designing future projects, which will be in within budgets, 
within required statutory and within the environmental legislation stipulated by the local 
authority. 
 
For example, increases in energy prices have forced organisation to consider the POE as tool 
that will guide future projects. The POE could compel business managers to review their 
options of reducing operation costs with the focus on energy savings (Hewitt et al., 2005: 5). 
POE is very important because it keeps on reminding the corporate executive managers of the 
need to assess the employee productivity concerning issues such as privacy, lighting, storage 
and thermal comfort (Kooymans and Haylock, 2006: 3). With the POE in place in the 
organisation, new management ideas and knowledge based on informed decisions can be 
formulated, and the ideas can be benchmarked for continuous improvement (Lackney and 
Zajfen, 2005: 23). Providing feedback and conducting POE can equally help the organisation 
to be more productive.  
 
1.8 Scope of the Study 
The study will be limited to the Country Club Estate Office Complex, a commercial office 
park complex comprising twelve (12) office blocks. The IEQ assessment for this study will 
be based on the occupants’ subjective measurement herein referred to as the respondents’ in 
the methodology and result discussion sections. Hence, the IEQ indicators will not be 
measured scientifically. The reason being that building occupants’ are a rich source of POE. 
Therefore vital information on how to improve the effective use of a building can be 
extracted direct through a systematic evaluation such as POE. 
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1.9 Historical Background Information on Country Club Estate, Johannesburg 
Country Club Estate is a commercial office park, which comprise of twelve (12) office blocks 
(buildings) that houses eighty (80) employees per block. It is situated in Woodmead, 
Johannesburg, Gauteng Province South Africa. Each office block comprises of a basement 
parking, ground floor and first floor. Country Club Estate has facilities for disabled as well as 
business lounge.  
 
The office park is located closer to the golf course and is the headquarters of well-known 
corporate organisations. It is situated close to NI, MI and N3 highways. It is approximately a 
30 minutes’ drive from OR Tambo International Airport during normal traffic flows. The 
estate has 24 hours security monitoring system in place. The estate is also about 800 metres 
from taxi routes, and two kilometres from bus rapid transport (BRT) routes.  
 
1.10 Conclusion 
Chapter 1 introduced the subject of the research study; it gave insight into the structure, the 
background and significance thereof. It relays information on how the research report is 
presented. The next chapter looks into the theoretical literature on POE. The history, 
definition and evolution of the POE over the years amongst others will be reviewed.  
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CHAPTER TWO 
                                       POST OCCUPANCY EVALUATION 
2.1 Introduction 
In this chapter, literature related to POE will be reviewed. The history, definition and 
evolution of the POE over the years will first be reviewed, and it will be followed by a 
general review of POE in relation to productivity. Also to be discussed in this chapter are the 
various IEQ properties and the effect on building occupants. 
 
2.2 Background 
A completed office building should be able to function in such a way that it satisfies the 
occupant’s needs. Once the building has been completed and it is occupied, maintenance 
commences to ensure that the elements or facilities in the building function to their maximum 
capacity. Occupants of the building will then evaluate the facility to determine whether the 
building is functioning in accordance with its intended purpose (Nawawi and Khalil, 2008: 
60). Office buildings provide shelter and accommodation for employees in which to execute 
their work and to enable them to give their best by fulfilling their mandates as per their 
contracts of employment. For all this to happen, the building should be environmentally 
friendly and promote the efficiency of the IEQ (Chandrasekar, 2011: 9). 
 
It is a primary concern of employers around the globe to ensure that the occupants’ health and 
safety (H&S) take priority. Employers are pressured by the government agencies to ensure 
that H&S standards are adhered to at all times, and failure to do so results in punishment or 
penalties to the employer (LaSalle, 2011: 9). If the prescribed standards are not adhered to, 
the occupants’ H&S will be compromised, and they will suffer from diseases and infections 
that will ultimately decrease their productivity. 
 
The majority of people are not aware that the success or failure of a building depends on the 
implementation and sustainability of the IEQ. The building should be designed with the aim 
of producing a high-quality interior environment, so that the H&S of the occupants or 
employees are not compromised. The IEQ addresses the indoor air quality and the ability of 
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the infrastructure to deal with the airborne contaminants, as well as health, safety, and 
lighting (LaSalle 2011: 9). 
 
If the office building successfully adheres to the IEQ, this will enable the occupants to 
increase their production, and absenteeism will occur less frequently. An office building that 
is not properly planned, designed or maintained will cause discomfort and poor air quality, 
which may result in illness of the employees. It is imperative that the office building be 
evaluated from time to time to determine whether it meets the required H&S standards (Cho 
and Lee, 2010: 444). 
 
In today’s world, companies and organisations cannot afford the absence of employees now 
and again due to the inefficiency of the IEQ. Companies should attempt to find ways of 
keeping their employees in the workplace by boosting their morale, which can contribute 
significantly to the production level of the organisation, depending on whether the morale is 
positive or negative. The IEQ can also affect employee productivity if not evaluated from 
time to time (Chandrasekar, 2011: 2).  
 
Production in the modern workplace is enhanced by technological competencies used by 
companies in the same industry to compete with each other in order to achieve the best for 
the customer. Employees are now pressured to use this technology to deliver on their 
mandates for the organisation. There may be resistance from employees who do not want to 
migrate from old technology systems to new systems. In order to achieve the maximum 
performance of a building, building must comply with regard to the IEQ. Technology 
changes so rapidly that the organisation will be out of business if it does not change with the 
times. Simultaneously, organizations are forced to provide job security to their employees 
(Heerwagen, 2010: 1). 
 
It is a requirement in today’s working world that workers should be empowered in their work 
so that they can be held accountable for non-performance and for the mistakes that they 
make. Workers are required to work as a team in order to perform better. Employers must 
change with the times so that they can train their employees to adapt to the changes brought 
about by the development of new competencies. An office building adds value to the 
performance of the organisation by providing an environment that is conducive to work and 
to the comfort of its occupants (Konara and Sandanayake, 2010: 218). 
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The Country Club Estate office building is a workstation-designed set-up of offices where 
employees can interact with each other at any time. There are a number of enclosed offices 
that are reserved for senior managers of the organisation. The set-up of offices creates 
discomfort among the other employees because their privacy has been compromised due to 
the open area in which they work. Different employees require different levels of air-
conditioning temperatures, which in turn could compromise other employees’ health. 
 
2.3 The Evolution of Post Occupancy Evaluation  
The term “POE” can be very misleading, since it deals with the building once it has been 
completed and occupied, but in actual fact it should be involved from the process of 
inception, through completion, until the occupation and post-occupancy stages (Riley et al., 
2010: 204).  POE was derived from the “occupancy permit”, a document that is issued once 
the building has been inspected and is declared free from all defects and ready for occupation 
(Riley et al., 2010: 204). During the early years of POE, academics decided to research the 
topic in-depth to determine the effectiveness of the POE because the profession of 
architecture had elected not to embrace POE as a field of study. According to Riley et al., 
(2010: 203), POE was introduced as a result of complaints from the building occupants 
regarding problems such as: 
 Health and safety;  
 Security;  
 Leakage; 
 Poor signage;  
 Lack of storage and privacy; 
 Halfway blockage; 
 Aesthetic shortcomings; 
 Inadequacy of designed space for equipment such as copier; and 
 The maintenance of glass surfaces such as skywalks. 
 
POE is not a new concept; it has its origin in the UK when the British Ministry of Education 
in agreement with the local governments first undertook evaluations of buildings in the post-
World War II period. The buildings assessed were mostly school buildings and thus resulted 
in a series of building performances official statement for schools in UK. The USA followed 
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in the footsteps of the UK during the early 1960s with School Construction System 
Development in California. Internationally, POE has been endorsed on a longer term basis as 
a useful addition to architectural practice, for example, in the USA (Kooymans and Haylock, 
2006: 2). 
 
POE gained momentum in the mid-1960s with an increase in the number of researchers 
focusing on building design. As time went by, environmental psychology developed in the 
interests of POE with the aim of focusing on scientific knowledge (Riley et al., 2010: 204). 
Even though POE was becoming more popular, the architectural profession was still reluctant 
to embrace POE, specifically with regard to the associated feedback process. At that time, 
POE was being involved in buildings only as far as feedback from the occupants was 
concerned but since then a more holistic, strategic method of evaluation has been adopted. 
During that time, researchers started focusing on the relationship between users (occupants) 
and buildings.  
 
During the early 1970s, POE started to gain momentum when the focus shifted to the 
relationship between users of the building and their level of satisfaction (Mrozowsk, 2008: 1). 
In the 1970s most organisations were trying to adopt the POE as a strategic method for 
addressing the failures of many buildings (Riley et al., 2010: 204). POE was also instituted 
with the primary objectives of addressing the health, safety and well-being of the occupants, 
as well as challenges in the building infrastructure (Riley et al., 2010: 204). During early 
1980, POE started to dominate the public and private sectors, focusing on organisational 
effects on and occupant satisfaction in the working environment (Khalil and Husin, 2009: 
187). 
 
In addition to occupants’ needs, POE’s position in the design process has become more 
strategic and research-oriented. POE was also utilized in an attempt to maximize the space 
used in the building (Dursun and Ozsoy, 2008: 84). In brief, POE is a “systematic evaluation 
of a designed and occupied setting from the perspective of those who use it” (Walker, 2011: 
9). POE addresses the IEQ and efficiency of the building performance with the aim of 
improving and obtaining maximum efficiency. 
 
POE is an evaluation tool that “is viewed as sub-process of Building Performance Evaluation 
and can defined as act of  evaluating buildings in a systematic and vigorous manner after 
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they have built and occupied for  some time” (Preiser and Vischer, 2005: 8). Once the 
evaluation has been conducted successfully, it will ultimately yield evidence, of different 
perspectives, reflection and learning (Walker, 2011: 6). POE could detect the performance 
failures of the existing office building and improve on the performance in future projects or 
future buildings. POE takes all these failures or challenges into account and reports back to 
the stakeholders so that new ways of improving building performance can be found. It plays a 
very important role in the interaction between the users and the building, and is intended to 
be used for improving on the shortfalls that exist within the existing buildings.  
 
POE is a systematic collection and evaluation of information about the performance of the 
building in use. Conducting POE as a research study will enable POE team to measure the 
energy consumption in the office building of the Country Club Estate, and will also try to 
establish the level of comfort and satisfaction of the occupants of the commercial office 
building. Taking these factors into account in a research, it will enable POE team to identify 
and improve the design, performance and fitness of the building in accordance with intended 
purpose (Stevenson, 2008: 3). 
 
2.4 Post Occupancy Evaluation 
McGrath and Horton (2011: 246-247) have used POE for students accommodation as a case 
study trying to investigate the satisfaction level of students in that building. The study 
concentrated mainly on assessing the design and construction of the building whereby less 
than 10% of the students were interviewed. Students who participated in answering 
questionnaires were requested to be in the position to understand what is expected from them. 
Using POE as a tool has helped the student accommodation management to find out that the 
students are happy with the design and construction of the building. Findings further states 
that the students are distracted by the noise that they get from within the building and nearby 
buildings. 
 
Cutler and Kane (2009: 304) have applied POE using the “First Four Green Houses” 
accommodation for nurses in Tupelo, Mississippi as their case study. The study aims at 
finding out if the nurses are satisfied with physical environment of the building. 
Questionnaires were distributed to all nurses residing on the building whereby nurses were 
asked if they are happy with meals, light housekeeping, personal laundry, and bathrooms and 
shared space. Residents were dissatisfied with the design of the building because it is not 
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consistent when comparing the first and the second floor layouts. The privacy has been 
compromised on the shower rooms because the doors are transparent. So much unwanted 
space is found in the building which can be converted to cater other useful of the building.  
The findings of the study have helped the management of the building so that management 
will start working on the shortfalls of what is expected to be done (Cutler and Kane, 
2009:311). 
 
Shepley et al. (2009: 17) have conducted POE at the new location of 174-person 
Architectural firm in Boston. The study revealed that occupants were more satisfied with new 
building comparing to the old building  though the concerns are the impact on IEQ, IAQ, 
thermal comfort, lighting and office layout (Shepley et al., 2009: 18). The occupants’ 
wellbeing and performance are affected by various factors associated with the building, such 
as indoor air quality, temperature, daytime lighting and ergonomics. All these factors have an 
impact on human health, and could result in low morale of the occupants as well as reduced 
productivity. It is very important for the employer to conduct a building evaluation and to 
obtain some feedback from users of the building to ensure that these factors do not affect the 
productivity of the organization. Quality of work and productivity may be compromised if all 
these factors are not addressed appropriately. Air pollutants, ergonomics, lighting and 
temperature may cause a deterioration of health of the occupants of the building 
(Kamaruzzaman et al., 2010: 193). 
 
Sub-standard indoor air quality, noise, vibration, poor seating and incorrect lighting may lead 
to occupants’ dissatisfaction, which may cost the employer more severely because 
absenteeism will increase. This dissatisfaction contributes to stress, which may develop due 
to the workload. Stress in the workplace may lead to reduced productivity, which will 
obviously cause the organization to suffer in terms of profit. Therefore, employers should 
ensure that the workplace is a stress-free environment (Davies, 2010: 3). 
 
POE was initiated because of the challenges and changes in the building environment due to 
the fact that even continual improvement was not sufficient to solve the problems that 
occupants face every day. POE is done to assess the responses of the occupants with regard to 
the office environment where they report for duty every day. The response will focus 
specifically on the IEQ and on how the occupants view the features involved. 
 
13 
 
The relationship between the building and its occupants must be understood by designers 
prior to designing the building in order to understand the impact that the building will have 
on the occupants with regard to workplace set-up. If the environment is not conducive to 
human health, it is going to have an effect on the efficiency of the building’s performance 
and the occupants’ satisfaction (Kamaruzzaman et al., 2010: 193). 
 
It is important to conduct a POE in the office building or any other building so that the results 
can be used to gauge the level of satisfaction of designers, occupants and owners of the 
building, and to determine whether the occupants are happy or not. As the purpose of the 
building is to serve the needs of the owners and it is critical that the building should be 
evaluated from time to time to ensure that it is serving its intended purposes. The building is 
an immovable asset, and it is affected by external factors such as exposure to the climate, 
which leads to the necessity for maintenance (Konara and Sandanayake, 2010: 218).   
 
There are many reasons why POE is done in an organisation. Walker (2011: 8) suggested 
some of the reasons, which are not limited to: 
 establish the nature of the problems, issues  or challenges that occupants are facing; 
  explain what happened in the programme, project or initiative that the organization is 
running; 
 assess the extent of success in achieving the objectives, and 
 assess the efficient utilization of resources available to the project or organisation.  
 
For the POE to be more effective, management must ensure that they create a working 
environment that is conducive to the safety and well-being of their employees. The 
managerial style of managers must be structured in such a way that they will attend to and 
embrace employees’ grievances timeously. The company’s managers must empower their 
employees so that they will be more accountable and responsible for whatever they are doing 
in the workplace (Chandrasekar, 2011: 4).  
 
By executing POE in the organisation, managers will be able to handle employees’ conflict 
much better, due to the fact that a POE can be used from time to time to set clear guidelines 
regarding responsibilities as soon as conflict arises among the employees. Factors that impact 
on the workplace must be analysed and it must be determined which factors will improve 
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performance in the organisation. If POE is applied successfully in the office building, 
planning and utilization of space can be improved, which will result in saving a lot of money 
in rental and other operational costs to the organisation. Poor office planning may lead to 
poor office arrangements which results in low productivity (Chandrasekar, 2011: 8).  
 
There are evaluation sections that include technical evaluation, functional evaluation and 
behavioural human evaluation. A technical POE addresses aspects such as comfort, H&S and 
security of the office building, with the intention of reducing noise while ensuring 
comfortable temperatures and security at the same time (Cutler and Kane, 2009: 316). The 
functional evaluation specifically deals with spare space such as staircases, bathrooms and 
printing rooms. A behavioural evaluation assesses issues related to privacy, dignity, 
personalization and management office building (Cutler and Kane, 2009: 316). 
 
To enhance office productivity, one should ask the question: What drives the productivity in 
the working environment? The answer to that question is that there are many elements that 
drive office productivity, such as personal factors, organisational factors, social factors and 
indoor, physical environmental factors (LaSalle 2011: 9). Personal factors shed light on what 
motivates occupants to come to work every day. Is the occupant motivated by what he is 
doing, or is his job just a means of survival? Does the occupant enjoy what he is doing or 
not? With regard to organisational factors, we have to investigate whether the occupant is 
motivated by the quality of management that manages him.  
 
In the interests of business prosperity, organisations are obliged to strive for maximum 
productivity from their employees, and also to ensure that they attract the best candidates for 
the jobs. It is understood that a well-designed physical layout and efficient management of 
the workplace boost productivity (AL-Anzi, 2009: 41). In order to alleviate the problems 
associated with the IEQ (indoor air, lighting, thermal comfort, access to outside views and 
external space, acoustics and ergonomics), one must carry out the procedures that are 
explained in the next section (Jones Lang LaSalle, 2011: 11-12).  
 
2.4.1 Indoor Air Quality 
IAQ refers to the physical, chemical and biological characteristics of the air in the indoor 
working environment. IAQ deals with how well the indoor air satisfies the occupants of the 
building. Inadequate ventilation increases indoor pollutants by not allowing enough outdoor 
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air in to dilute the emissions from indoor sources. The IAQ problem may originate from 
office machines, chemical cleaning materials and from occupants themselves. Outdoor 
chemicals or toxins may also affect the air quality of the office building (Burroughs and 
Hansen, 2011: 10-11). 
 
Indoor air “is an intriguing, complex environment that contains of visible and invisible 
contaminates” (Ianderson, 2009: 1).These contaminants are divided into two categories, 
namely particulates and gases or vapours. It is important to have safe air in the office 
building, as this is vital to the occupant’s health. When the building has not been evaluated 
for some times, poor air quality emerges which includes poor ventilation and improper pest 
management which are harmful to the human body. Poor quality indoor air leads to the 
formation of air pollutants that are not good for human health. An example of such an air 
pollutant is carbon monoxide, which is an odourless and colourless gas, and causes a 
blockage in the transportation of oxygen to the human body. These blockages often cause 
dizziness, nausea and fatigue to the occupants of the office (Bluyssen et al., 2011: 283). 
 
Today’s office buildings are supposed to be safe and healthy workplaces, but looking at the 
way the offices are run presents an altogether different picture. The energy-saving 
mechanisms that the employer applies to minimize the costs of energy result in minimum 
access to outside air and contribute to the accumulation of indoor contaminants (McGrath and 
Horton, 2011: 248). This reduction in the supply of outside air to the building has resulted in 
an increase in pollutants that ultimately lead to the “sick building syndrome” (Babatsikou, 
2011: 72-73). This poor–quality indoor air increases the chances of occupants suffering from 
headaches, nausea and fatigue. Absenteeism rises, and affects the productivity of the 
organisation (Babatsikou, 2011: 72-73). 
 
On the subject of health factors in the office building, IEQ should be considered because it is 
a fundamental factor to be included when evaluating the performance of the building. It is 
imperative that the organisation ensures that a holistic evaluation of the building is carried out 
every time. Occupants should be listened to regarding their assessment of the office and how 
it relates to their satisfaction, needs, and expectations (Cho and Lee, 2010: 444).  
 
Constant failure to regularly evaluate the building’s performance leads to poor IEQ, which 
may negatively affect the quality of life of the occupants, who will ultimately have to resort 
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to medical treatment (Cho and Lee, 2010: 443). It is therefore advisable that organisations 
evaluate the IEQ at specific intervals to ensure that occupants are happy at all times. This 
indoor air problem may lead to the total dysfunction of the organisation if it is not taken 
seriously at the earliest stage, since it would reduce the productivity of the organisation 
(Antikainen et al., 2008: 79).  
 
Older people are the most vulnerable occupants to be affected by the diseases caused by poor 
indoor air quality. As occupants grow older, the immune system becomes weaker, which 
exposes them to all these chronic diseases. This will have a financial impact on the 
organisation because productivity will no longer be the same as before. The poor indoor air 
quality increases the chances of sick-building syndrome, and respiratory illness, resulting in 
sick leave and absenteeism, which in turn may lead to a reduction in office and organizational 
productivity (Ianderson, 2009: 3). Persily (2009: 2) suggested that poor indoor air quality is 
caused by:   
 Poor outdoor air quality; 
 Indoor contaminant sources; 
 Inadequate ventilation; 
 Ineffective filtration and air cleaning; 
 Moisture and dirt in air-handling systems, and 
 Moisture in building assemblies. 
 
Improvement of the air quality may lead to an increase in the occupants’ concentration and 
consequently their work, which would ultimately increase the productivity of the 
organisation. If air quality is improved in the office, it will reduce absenteeism among 
occupants who are vulnerable to poor-quality indoor air. The improvement of IAQ is the 
responsibility of all occupants and stakeholders, who must be taught about the consequences 
of poor indoor air quality (Creative Department, 2009: 1). 
 
The employer’s intervention in order to remedy the situation in respect of poor indoor air 
quality would be to ensure that the materials that the builders are going to use to build the 
office building consist of low-emission products that are properly designed so that 
maintenance of the ventilation system will be very simple. The employer should at all times 
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adhere to the rules and guidelines regarding indoor air quality if they want to keep the 
occupants satisfied and healthy (Bluyssen et al., 2011: 286).  
 
Skills should be transferred to the executive managers acting on behalf of the organisation so 
that they are aware of the negative consequences of poor IAQ during the design phase, i.e. 
that  if IAQ is not taken into account it may have negative effects on the occupants. Executive 
managers should be empowered in such a way that they are enabled to choose the correct 
materials during the design stage to promote good indoor air quality. It is advisable that the 
employer goes “green” for energy efficiency so that the building will be able to sustain its 
good indoor air quality. It is imperative that the managers attend workshops  so that they have 
a better understanding of good IAQ  that will keep occupants satisfied with the performance 
of the building (Bluyssen et al., 2011: 286).  
 
According to Antikainen et al. (2008: 79) a good IAQ the needs to be taken into account in 
order to: 
 Ensure that printers and copiers are not positioned adjacent to workstations. This will    
reduce the emission of toner dust to the occupants. 
 Ensure that the materials used for cleaning the offices are chemical-free. 
 The office building should be equipped with low-emission flooring and walls. 
 Control moisture in the building 
 Limit ingress of outdoor contaminants 
 Apply more advanced ventilation approaches. 
 
In addition to the abovementioned, the employer must ensure that the outdoor air-supply 
dampers are open at all times in order to control and maintain good indoor air quality in the 
office. Any obstacles or blockages that disturb the flow of fresh air must be attended to 
continually. The pollutants can be removed from the office building by using room extractor 
fans that will improve the flow of air to the interior.  
 
2.4.2 Lighting 
Lighting plays a very crucial role in any building. However, it poses certain challenges to 
human health and will affect the overall service of the employee to the organisation. Without 
proper evaluation of the building, the occupants’ health will deteriorate. Most design 
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professionals fail to include lighting requirements at the initial stage, forgetting the fact that 
this oversight will affect productivity in the workplace if lighting requirements are not met 
(De Carli and De Giuli, 2009: 1797).  
 
The recent technological development of lighting has forced the designers to include lighting 
as a necessity in the office environment, as ineffective lighting may reduce the productivity in 
the workplace. Today, computers are universal tools for any organisation and are used for the 
purpose of enhancing productivity. Having computers in the workplace makes it easier for the 
occupants to deliver their work more promptly. Office light is supposed to support both the 
paper-based work and computer-based work, which makes it difficult for the occupants to 
adjust the lights to meet both requirements. Light emitted by the computer also contributes 
some challenges to the occupants’ health if the screen light is not set correctly (AL-Anzi, 
2009: 45). The occupants will struggle to adjust the lighting required for computer-based 
work and that required for paper-related work. Incorrect lighting leads to headaches, stress 
and loss of productivity. The employer may have a beautiful office building but if the correct 
lighting is not chosen during the design stage, the building will just be a waste of investment 
(Samani, 2011: 540). 
 
Poor quality of lighting in the workplace will cause eyestrain, which leads to dizziness and 
stress. Occupants will become disgruntled because of their dissatisfaction with the lights in 
the building, which will result in reduced productivity. Occupants will start spending long 
periods away from work to consult a medical facility for treatment of their eye and vision 
problems (Samani, 2011: 541). The paid sick leave will rise, due to the sick employees being 
away from work. Light sends visual messages to the occupants of the building, which could 
decrease the good mood and motivation levels of the individuals in the building. Quality of 
lighting in the office building is linked to productivity, because without high-quality lights in 
the building the productivity drops (Samani, 2011: 540). 
 
Human beings or occupants spend most of the time indoors. Proper precautions have to be 
taken regarding the efficiency of the IEQ in order to safeguard the lives of the occupants in 
the office. There are different factors that affect the IEQ of the buildings. One of the factors 
of the IEQ is daytime lighting that has to be taken into account, as it may cause physiological 
problems and illnesses if not addressed properly (De Carli and De Giuli, 2009: 1797). 
Daytime lighting affects the productivity level of human beings by changing human tissue, 
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which may result in itching of the individual’s skin. The wellbeing of occupants may be 
enhanced by paying more attention to indoor space to enhance occupant comfort (De Carli 
and De Giuli, 2009: 1797). The requirement for energy usage in the office may be reduced 
significantly if daytime lighting is controlled accurately. 
 
For the organisation to achieve quality lighting in the building, they must ensure that they 
include lighting requirements as part of the initial discussions during the design stage of the 
building. In most cases, lighting is considered after the design has been completed. In the 
office, different activities such as filing of papers, computers and working face-to-face with 
colleagues require different amounts of lighting. Occupants should be able to do their work 
without struggling in insufficient light. Occupants in the office have different light 
preferences, depending on age, and personal style. Employers must make sure that they 
install dimmers for controlling lights so that occupants can control lights according to their 
requirements. 
 
If daytime lighting is controlled in the office building in a more appropriate manner, energy 
can be saved by reducing the electrical usage in the office.  Designers of future projects are 
advised to include features that will improve the daytime lighting requirements. When 
daytime lighting is available in the office, it is advisable to adjust the electrical lighting to 
save energy (Samani, 2011: 543).  
 
2.4.3 Thermal comfort 
Thermal comfort is that “condition of mind which expresses satisfaction with the thermal 
environment” (Saberi, 2009: 3). Thermal comfort is the comfort of occupants when they feel 
satisfied with the level of heat or cold. The lack of evaluation of buildings regarding the 
thermal comfort may lead to occupants being uncomfortable if the building is too hot or too 
cold. Occupants of different cultures prefer different air temperatures and without evaluating 
this, one would not know if everyone is satisfied with the thermal comfort that the building is 
providing to them. If the evaluation of the building is done at certain intervals, occupants are 
enabled to choose the type of clothing that is suitable to the temperature of the building 
(Hassanain, 2008: 214). 
 
Different human bodies require different temperature levels in the office environment. A thin 
body and a medium-sized body will need different temperatures in the office building. 
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However, both people have to work in the same place. Even though the World Health 
Organization (WHO) has approved 24 degree Celsius as the ideal office temperature, there is 
no legislation to compel occupants not to change the recommended temperature levels. AL-
Anzi (2009: 48) identifies some effects of high and low temperatures on the occupants in the 
office. A high temperature causes occupants to become tired, whereas a low temperature 
makes occupants feel cold. Low temperatures may affect occupants with flu more, especially 
occupants with weak or compromised antibodies. This will have a serious impact on 
employee productivity if not addressed properly. 
 
For the organisation to achieve optimum satisfaction in the workplace, investigations must be 
conducted to find out how many employees are affected by the lack of thermal comfort. It is 
imperative to address the issue; otherwise the morale of the occupants could be affected. If it 
is found that many occupants are complaining about the thermal comfort, it would be an 
indication that organisational productivity will decline, because occupants may then refuse to 
work in such an environment. Some thermal comfort factors such as air temperature, 
humidity, radiant heat and air movement may contribute to the symptoms of the sick-building 
syndrome (Saberi, 2009: 4-5). This syndrome produces symptoms such as eye and nose 
irritation as well as headaches that are associated with the occupancy of the building 
(McGrath and Horton 2011: 247). 
 
Incorrect temperatures may have serious consequences for the occupant’s body if not 
addressed properly and timeously, and will affect the occupant’s performance, which may 
drop significantly as a result of constant tiredness due to a too high temperature, or through 
shivering and coldness caused by a too low temperature in the office. The work satisfaction 
level will also drop, evident in complaints about the incorrect temperature. This will have a 
huge impact on employee productivity. High vapour levels in the office building caused by 
high humidity prevent sweat on the skin from evaporating and causes heat loss from the 
human body which is dangerous to human health. The employer should appoint an occupant 
to control the temperature at all workstations.  
 
2.4.4 Ergonomics 
If ergonomics is not taken seriously, it may also cause work-related diseases called 
musculoskeletal disorders (MSD). Ergonomics is the study whereby it is determined whether 
an occupant is in a place where it suits or fit him or her so that a work can be performed 
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without any disturbances. Ergonomics aims to improve the occupant’s comfort, safety and 
work efficiency (Mustafa et al., 2009: 342). 
 
If ergonomics is applied effectively in the workplace, it will ensure that there is balance 
between occupants and the tasks that they have to perform, which would result in an 
improvement in the productivity in the workplace. There would be job satisfaction among 
occupants, which would lead to a rise in productivity. Failure to achieve effective ergonomics 
in the workplace results in low productivity and poor quality of work. Sound ergonomics will 
also ensure that occupants perform the work faster (AL-Anzi, 2009: 43). 
 
If ergonomics principles are in place, it will increase workplace productivity because 
occupants will work more comfortably at their workstations. The work quality will be 
improved, as employees will be able to concentrate on their tasks without having to complain 
about being affected by poor ergonomics. Absenteeism rates will drop, as fewer employees 
will become ill. Occupant fatigue will decrease as well. 
 
The occupants’ morale would be positive, as they will know that doing their work in the 
designated area will no longer harm their health. To overcome the ergonomics risks, the 
occupants and employer must draft a programme detailing how they are going to deal with 
ergonomic factors. The employer must be informed of any successful feedback that indicates 
that occupants are taking this kind of initiative. A successful or effective ergonomics 
programme should ensure that items such as job hazard analysis, controlling ergonomic risks, 
and commitment of the management and employees are included (LaSalle 2011: 12). 
 
2.4.5 Furniture 
Office furniture refers to chairs, desks, stationery cabinets etc. Without proper furniture in the 
office building, the productivity of the organisation will be affected. Furniture of good 
standard has been found to be a good stimulus for the occupants’ level of satisfaction. For 
example, with old furniture in the building; occupants may have to spend some time to fix the 
furniture so that they can start with their daily work routine. When managers of the 
organisation purchase office furniture, they must consider whether the furniture complies 
with good ergonomics or not. Non-ergonomic furniture has effects on human health, which 
may lead to a reduction in productivity because occupants will keep asking for sick leave to 
consult the health facility (AL-Anzi, 2009: 43). 
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2.4.6 Workspace Availability and Noise 
Workspace designs should be done in a manner that satisfies the occupant’s work needs. The 
designs must comply with the highest standards of IEQ, which will stimulate the occupant’s 
morale and satisfaction. Employers are thus compelled to find decent workspace for their 
occupants. Tools such as computers have created a situation whereby employees are no 
longer required to be at one workspace when they want to execute work .These changes have 
created a situation where employers have to observe the behaviour of the occupants in order 
to find out whether they are satisfied or not. Environmental aspects of the workspace must be 
taken seriously when employers choose workspace, as these may have a serious impact on 
the occupants’ health. (Vischer, 2008: 97). Occupants must be interviewed so that they will 
have a chance to comment on the space they occupy. This will enable the employer to find 
out if occupants are happy or not with the space they occupy. 
 
It is important that the employer creates a workspace that is suitable for occupants so that 
they will feel valued and inspired by their employer, and be proud of the work they do. 
Occupants are driven to come to work because of their needs; however, those needs may 
destroy their health. Workspace psychology may play an important part, whereby motivation 
and commitment could influence occupants to be more productive. Employees should be 
assigned to relevant tasks, based on their experience and skills, and this will ultimately 
increase their work satisfaction. Working in an unhygienic workplace will reduce the morale 
and increase job dissatisfaction among the occupants (Davies, 2010: 4). 
 
Planning and utilization of space will maximise the organisation’s production because the 
company will then rent only the space they need, and not unnecessary space that would 
increase the operating costs. Technological advances have pressured organisations to be 
innovative and to change the way they run their business. These advances provide the 
employees with options, which may motivate employees to come to work regularly (Vischer, 
2007: 177). A proper office set-up may stimulate the interaction between the occupants, 
which will ultimately increase the productivity. Good workspace layout will increase the 
occupants’ concentration and interaction with one another when carrying out work tasks. 
Sharing of work-related information will also increase the organisational productivity 
because experienced occupants will provide assistance to inexperienced occupants (Davies, 
2010: 4). 
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Nowadays, companies adopt the open-space type of offices because of better space utilization 
and being able to accommodate more employees. These days, most companies prefer this 
kind of set-up because it has been found that it is easy for their employees to share 
information and that it promotes teamwork. Workstation office space is also regarded as 
office space that promotes work-related communication between colleagues. Occupants feel 
very satisfied with their own territory (workstation, micro-workspace) where they feel that 
they are valued by their employers. This territory is not only the space where they work; it 
also gives employees a sense of privacy, status and control of the space (Goudarzvandchegini 
and Modaberei, 2011: 75).  
 
There is correlation between the environmental design of workspace and occupant 
performance. The well-designed workspace stimulates the occupant’s performance because 
occupants will always feel motivated to come to work regularly, unlike having to work in 
unplanned workspace. There are three types of productivity that are influenced by the 
workspace design relating to the performance of occupants. The three types are individual, 
group and organisational productivity (Vischer, 2008: 102). With regard to the individual 
productivity, the occupant may be evaluated based on the task given to him/her, and the 
organisation may measure his/ her speed and accuracy in handling the task given to him/her. 
In respect of group productivity, the group will be evaluated based on group task 
performance and how fast the group can finish the task with accuracy and diligence. 
Organisational productivity is evaluated based on the entire workspace or accommodation 
responding to the company business needs and objectives. 
 
Office noise disturbs us all and can be very irritating. It can prevent the occupants from 
concentrating on their work. Many researchers have acknowledged this and have produced 
findings that noise may lead to stress, headaches and other disorders (AL-Anzi, 2009: 44). 
Designers are therefore required to design projects that include acoustic materials to be used 
for the projects. Designers should be able to analyse the way that occupants will be placed in 
the office space. Office wall-panel height must be considered to ensure that at least minimum 
privacy is maintained, even though it is an open-space office.  
 
Noise in the office, especially speech, creates an environment in which occupants lose focus 
of the task that they are performing. Noise in the office building will have an impact on 
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organizational profit. An employer should be in a position to select an acoustic office design 
that will cater for noise control and noise reduction within the workstation. Strategic thinking 
is required if the employer wants to reduce the level of noise by increasing the room’s 
capacity for absorption, increasing screen height, and also increasing the masking of the 
sound level (Hongisto, 2008: 537). An employer should put aside some resources that will 
cater for masking, as this will enhance some privacy of speech between workstations in the 
office building. Occupants’ work performance may rise when masking is placed between 
workstations. The installed masking system will control the level of noise in the building. 
Alternatively, an employer may build an office that will cater for cell phone conversation, so 
that anyone who wants to make a call may quickly use such office to avoid any disturbances 
to others who are trying to concentrate in the office (Hongisto, 2008: 538). 
 
Some office tasks require high levels of concentration, with a minimum of disruption, but 
most of the occupants ignore that when answering cell phones at their workstations, thereby 
disturbing other occupants who are trying to concentrate on their tasks. By the time the 
affected employer starts concentrating again, time has already been lost. This causes reduced 
productivity. Work-related information can easily be disseminated among the occupants; 
however, noise in the office building destroys the work flow between persons (Davies, 2011: 
8).Office noise can be very dangerous, as it may cause cardiovascular problems to the 
occupants in the long term (Bluyssen et al., 2011: 280). Noise has a negative influence on the 
occupant’s performance, which will have an impact on his/her job satisfaction. There is a 
correlation between the working environment and employees’ performance in terms of the 
physical environment that he/she is sharing in the office. Noise is regarded as one factor that 
negatively impacts on an employee’s performance satisfaction (Danielson, 2008: 532). 
 
Noise is the most disturbing aspect of poor IEQ. It is not an easy task to control noise in the 
open-plan office space (workstation). The existing building codes do not include regulations 
pertaining to the acoustic design of the open-plan office space (Hongisto et al., 2007: 1). 
Poorer performance may be delivered by occupants in a noisy office, especially in a situation 
where creativity or thought is needed. Some occupants may be irritated when trying to do 
their work where there is noise. Open-plan offices produce more noise than closed offices. 
The conversation among employees contributes greatly to noise that we normally hear in our 
offices. As mentioned earlier, noise causes stress, which will impact on the organisational 
productivity. Occupants will start behaving strangely due to stress. Some occupants may 
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criticize the introduction of open-space offices because of their tendency to be noisy, but such 
an arrangement is more cost-effective for the organisation (Goudarzvandchegini and 
Modaberei, 2011: 75). 
 
2.4.7 Office Productivity 
Productivity is the one factor that positions a company in the market where it can compete 
with others in the same industry. Failure to be productive places the organisation at a 
disadvantage and may result in them having to close the business. Productivity is defined as 
the ‘ratio between output (products, services and activities) and input (materials, capital and 
energy) that is used to generate the output” (Antikanein et al., 2008: 80). 
 
Improved productivity ensures that occupants are happy at all the times with the incentives 
they receive for the good work they are doing. Individual quality of life will be improved 
because of the rewards that the employees receive from the employer (Goudarzvandchegini 
and Modaberei, 2011: 73). One of the major factors that affect productivity in the 
organisation is the environment in which the office building is situated. A well-designed 
office layout also improves productivity because employees will be motivated to come to 
work every day if they work in a good environment. Occupants spend most of their time in 
the office, therefore well-designed office space must be provided, since this will also increase 
the organisation’s productivity (Goudarzvandchegini and Modaberei, 2011: 74). 
 
For the company to enjoy a high level of productivity, they must at all times ensure that the 
customers are satisfied with the products provided to them. Indoor air quality can affect 
productivity in many ways. Poor air quality may affect the company’s productivity when 
workers are affected by health hazards such as respiratory, skin, nerve, nasal and related 
problems. Poor indoor air quality destroys the workers’ morale to come to work, which 
ultimately reduces the organisation’s productivity (Antikainen et al., 2008: 80). 
 
For the organisation to position itself in the market, it has to continually improve its 
productivity. Evaluation of the occupants and improvement of the organisation as a whole 
have to be increased in order to increase the productivity of the business. Most organisations 
fall into a trap because they do not have systems that measure their productivity. It is 
therefore advisable for the organisation to continuously evaluate the performance of the 
occupants to determine whether they are meeting their targets (Bayat, 2011: 1629). 
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 If the human resources (HR) Department does not play its part by investigating the 
grievances of the occupants, the organisation may experience a decline in the performance of 
the occupants involved (Bayat, 2011: 1631). The HR Department may receive resignation 
letters from key personnel of the organisation if the performance of the building is not 
evaluated from time to time.  The organisation should intervene through the HR Department, 
with the aim of improving: 
 The efficiency and productivity of the occupants;  
 The occupants’ performance, and 
  Employee equity classifications. 
 
There are many ways in which organisations can boost the performance of the occupants. 
Employers can set targets for the occupants by drawing up Key Performance Indicators 
(KPIs), which will in the end benefit the occupants with incentives if they manage to reach 
those targets. The employers must provide a good office environment if they want to achieve 
all this (Bayat, 2011: 1631). The steps are to measure productivity, assess the productivity, 
and improve on the productivity (Bayat, 2011: 1631). 
 
Office layout
Comfort
Office Productivity
Office Occupier Work 
Pattern
Interaction
Distraction
 
Figure 2.1: Behavioural Framework for Office Environment (Adapted from Haynes, 2008: 
11) 
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Management is therefore urged to create a work environment that is profitable and 
productive, and to avoid a situation where they work in isolation without interacting with 
employees. Guidelines for roles and responsibilities of all employees must be clearly defined 
so that their morale will be stimulated and production will be higher than management 
expectations (Chandrasekar, 2011: 4). 
 
2.5 Methods for Conducting Post Occupancy Evaluation 
Methods for conducting POE will be governed by the requirements and objectives of the 
evaluation. Conducting POE may be very effective when one compares the previous results 
with similar kind of evaluation that one wants to conduct. Carrying out the POE may be very 
useful if the concerns related to the building and occupants are tabled. POE may be used as a 
strategic approach after evaluation and analysis of data to ensure that action plans are 
compiled to rectify past or current mistakes in respect of the building. When conducting a 
POE, it is critical to divide it into three phases, i.e. the pre-evaluation stage, evaluation stage 
and post-occupancy evaluation stage (Willis, 2012: 2). 
 
During the pre-evaluation stage, one must ensure that the POE fulfils the role of improving 
the building performances. When conducting a POE, one has to ensure that the performance 
of the building is fit for its purpose. A clearly defined scope of work has to be the starting 
point of the document, stating the reasons for carrying out such a POE. The building owner 
should be part of the briefing with the intention of carrying out a successful POE. When 
conducting a POE, one must ensure that the building performance with relations to its 
functions and technical and economic performances are addressed in accordance with 
satisfaction of the satisfaction of the building owner or stakeholders (Willis, 2012: 3).A 
successful POE of the functional performance of the building should ensure that it addresses 
the issue of space allocation, safety, and operational aspects of the building. The technical 
performance must ensure that health, safety, lighting and thermal comfort are also addressed. 
Economic performance should address the aspects of whole- life-cycle costing to ensure that 
uncertainty such as vacancy period including lifetime of the building are addressed.   
 
The data collection instruments must be selected in such a manner that the POE team can 
review the outcome of the POE. Once all data has been collected, the POE study can be 
carried out. Obtaining the results will be followed by the formulation of action plans, which 
will be sent to the stakeholders for comments and recommendations so that implementation 
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can be carried out as soon as possible. These actions will guide the stakeholders to either 
improve the occupants’ comfort and the energy efficiency or to order modifications to the 
building’s design. 
 
2. 6 Post Occupancy Evaluation Process 
POE is divided into three levels: The indicative POE, investigative POE and diagnostic POE 
(Palm, 2007: 39). These three levels are each divided into three phases, namely planning, 
conducting and evaluation. 
 
Indicative POE 
It gives an indication of the success or failure of the overall building performance. By 
applying this method it is easy to collect the data, as one can quickly interview the few key 
personnel who will quickly give the results that needed (Palm, 2007: 40). 
 
Investigative POE 
Once the problem has been identified, the POE will carry and start investigating to find out 
what the problems are. Once the process has been completed, the data will be presented for a 
solution. 
 
Diagnostic POE 
At this level of POE, the evaluation will be focusing on the critical elements of the building 
such as the safety of the staircases, lighting and overcrowding in the building. Diagnostic 
POE is a comprehensive and very lengthy investigation that is done with care. After 
conducting this kind of POE, it may take some time to formulate and conclude its findings, 
probably months or years. The findings revealed by the evaluation will improve the 
performance of the building. 
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Figure 2.2: Post Occupancy Evaluation Process Model (Source: Palm, 2007: 40) 
 
Phase 1: Planning the POE 
During this phase, the main objective is to liaise with the client, whereby a scope of work 
would be clearly defined. Once such interaction has taken place with the client the evaluator 
has to check the feasibility study and plan the way forward. The planning phase is similar to 
the feasibility study of the project, during which the concept and briefing of the project are 
outlined. The evaluation team has to establish with certainty that the client of the building is. 
Delegates from the building users must be included as part of the evaluation process, as in the 
past they were not part of the evaluation event. Evaluators will then determine the feasibility, 
based on the challenges that the building is facing (Preiser and Nasar, 2008: 89). The difficult 
part of completing this phase will depend on the resources that the landlord provides. 
Cooperation between the evaluator and the landlord is crucial at this stage, so that the 
evaluation challenges may be addressed and resolved. The research must be planned, based 
on the client’s instructions (Khalil and Husin, 2009: 188).  
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The most important part of this phase is the performance criteria that the evaluator needs to 
identify the methods of data collection. The POE team must identify and review the 
building’s performance, so that the strengths and weaknesses of the project may be outlined. 
Building performance elements such as health, safety, security, efficiency and cultural 
performance must be prioritised. A good working relationship between the evaluator and the 
landlord will assist the evaluator in having access to the design guidelines of the building 
concerned (Preiser and Nasar, 2008: 90). 
 
Phase 2: Conducting the POE 
During this phase, the evaluator has to find out which data collection instrument is more 
appropriate to this kind of evaluation. The questionnaire method is more suitable when 
conducting the POE. In the case where data collection instruments are limited, the evaluator 
should be proactive in finding a way of communicating with building users. The POE team 
should be able to identify the building users and give occupants notice that the POE will take 
place. This will give the POE team experience in collecting data and analysing it. The real 
evaluation starts during this phase, when data collection must be monitored and managed. 
The data collection has to be monitored so that genuine results of the evaluation may be 
found. Useful and insightful findings will assist the landlord (Khalil and Husin, 2009: 188). 
 
Phase 3: Applying the POE 
Once the data has been analysed, the evaluator has to go back to the client and report the 
findings, which will form part of the basis upon which actions can be taken thereafter. A 
presentation report carries more weight than a written report. Once the findings have been 
presented, actions regarding the way forward for development and implementation can be 
decided on. The matter of costs should be on the agenda for prioritisation when 
recommendations are being implemented. The review of the outcome can now be 
implemented for improvement of the building’s performance (Khalil and Husin, 2009: 188). 
 
2.7 Importance of Post Occupancy Evaluation 
The POE is a critical tool that facility managers use to determine the value of the facility 
when they are assessing its economic value, environment, human matters and other factors. 
(Mrozowsk, 2008: 3).Having the POE in place will assist the organisation in obtaining a 
better understanding of how building performs. The POE also provides information on how 
31 
 
to deal with organisational changes. The challenges that the organisation may face now may 
be used to ensure that the same mistakes are not repeated in future projects. 
 
The office building should provide at least the minimum degree of thermal comfort in respect 
of temperature and airflow. The supply of an adequate level of ventilation must be monitored 
at all times to ensure that an acceptable level of indoor air quality is reached without 
compromise, and that safety standards are always adhered to (LaSalle, 2011: 12). There are 
different advantages associated with acceptable indoor air quality and safety, and these 
advantages include: 
 Reduction of client’s costs;  
 Reduction of whole-life environmental impact; 
 Maximisation of the value of property portfolios; 
 Reduction of  future liability of the clients; 
 Minimisation of  maintenance costs; 
 Increase in  occupant satisfaction; 
 Problems in the buildings can be solved easily; 
 Increased understanding of performance implications, and 
 Increased understanding of design intentions. 
 
The study will also touch on the smooth transition between the pre- and post-handover 
phases, whereby all loopholes are addressed prior to occupation. With the POE in place, a 
smooth relationship will be established between the designer, owner and occupant, in that 
they will be interacting with each other during the building process (Meir et al., 2009: 202). 
 
2.8 Conclusion 
Conducting a POE in the organisation will benefit the organisation by equipping it with 
valuable information that will help the executive managers or decision makers to assess the 
performance of the office building. If the POE is applied correctly, the level of satisfaction 
for the occupants can easily be assessed. Having the POE in place will facilitate detection of 
the building’s defects at an early stage, and remedial action can be implemented as early as 
possible. IAQ is a very important part of IEQ in that if it is not taken into consideration, it 
will compromise the health of the occupants. The morale of the occupants would be low, and 
when they think of going to work in conditions that are not healthy, the situation could turn 
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into a disaster. Poor indoor air quality will lead to reduced organizational productivity, as 
more and more occupants will be absent from work due to illness. Various illnesses such as 
eye and nose irritation would increase, due to poor indoor air quality. To maintain good 
indoor quality is the responsibility of every occupant in the office building. 
 
Lighting is another factor of IEQ that affects occupants and the productivity of the 
organisation. Lack of proper lighting in the office will ultimately affect the occupants’ eyes 
and cause dizziness. It is a lesson for designers to ensure that future projects cater for lighting 
requirements that will satisfy the occupants’ needs. Proper lighting supports the acceleration 
of productivity in the office because occupants will always be satisfied when executing their 
work. Thermal comfort must always be maintained to keep occupants satisfied in the working 
environment. It is advisable that the organisation should appoint competent personnel from 
time to time to carry out a survey regarding the thermal comfort to determine whether it is as 
required. Different occupants in the office building need different levels of thermal comfort, 
therefore it is important to conduct surveys at certain intervals to satisfy the occupants’ needs 
and enhance organisational productivity. 
 
Noise in the office distracts occupants and prevents them from concentrating on their tasks. If 
this is not taken seriously, some occupants will be dissatisfied with the way the office 
operates. Noise control mechanisms should be put in place so that the office area may be 
subject to the minimum disruption caused by noise. Illness may be reduced if noise control is 
in place, because the diseases that are caused by stress would be halved or reduced. If the 
IEQ is in place, health risks would be minimised. Productivity of occupants would accelerate, 
due to the fact that the majority of the occupants will not be affected by diseases that prevent 
them from working at their maximum capacity.  
 
It is imperative to conduct the POE process, as it will enhance the development of design 
standards that will allow occupants to work comfortably in their workplace. Benchmarking of 
the existing office complex will be used as a point of departure to identify the current 
performance of the building in relation to other relevant best practices in the commercial 
property market. Having POE as part of the organisational knowledge base will assist in the 
development of future projects. If POE is applied strategically, it will help the organisation 
with regard to the building’s performance and the utilisation of energy in a more productive 
way. If the POE is applied in a more holistic way, this will assist the managers to analyse the 
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organisational/business needs, perceptions of building users and the economic evaluation any 
productivity including energy audits Future projects or buildings will be designed to 
accommodate the issues of safety, comfort, cost-effectiveness and sustainability. 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
 
3.1 Introduction 
This chapter outlines the process followed to resolve the identified main problem by 
highlighting the research design and methodology. Although there are various procedures and 
processes that must be followed for generating sound research results, the means that is 
chosen must be comprehensive and logical (Kothari, 2008: 8). Thus, the emphasis in this 
project is on creating an appropriate research strategy that is related to the nature of the study 
in order to resolve the postulated research problem.  
 
3.2 Research Design  
According to Leedy and Ormrod (2010: 74), research design is defined as a formulation of a 
working plan by the researcher with the aim of thoroughly assembling, establishing and 
integrating data in order to resolve the research problem. Greener (2010: 38) defines research 
design as a grand plan of approach to be used by the researcher when the latter investigates 
the research problems with the aim of successfully finding a solution. Greener (2010: 38) 
further suggests that the researcher should take into account the time and resources available 
for the compilation of the research.  
 
Babbie (2007: 112) also describes research design as consisting of a collection of decisions 
with regard to which topic will be studied, among which part of the population, and which 
research methods will be employed for the purpose. Certain aspects that must be incorporated 
when research design is formulated include (Kothari, 2008: 14): 
 The means of  obtaining  information; 
 The availability as well as the skills of the researcher; 
 An explanation of the way in which the selected information will be organised; 
 Time available for the research, and 
 The cost factor relating to the research, i.e. the finance available for the purpose. 
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Figure 3.1 The Research Process (Source: Babbie, 2007: 108) 
 
Based on the aforementioned definitions and the illustrations indicated in Figure 3.1, the 
definition of research design can be stated briefly as the preparation or planning phase of a 
proposed approach aimed at organising and integrating data in an overall framework with the 
objective of resolving the research problem. Two considerations are very important for any 
type of measurement: these are validity and reliability. Validity is concerned with the 
dependability and effectiveness of the measuring instrument. Reliability deals mainly with 
accuracy. According to Leedy and Ormrod (2010: 28-29), reliability is the extent to which the 
indicators produce similar results during repeated measurements. There are several types of 
validity; the better-known types are (Leedy and Ormrod, 2010: 89-90):  
 Face validity – A good working relationship is required between the researcher and the 
other people involved in the research activities. Reliance is based on the subjective 
judgement of the researcher. 
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 Criterion-related validity – it employs two measures of validity, the second being a 
criterion checks against the accuracy of the first measure.  
 Content validity – it is the accuracy with which the instrument measures the factors or 
situation under study. 
 Construct validity – it is any concept such as integrity that can be directly observed or 
isolated. 
 
3.3 Research Strategy 
A comprehensive literature review that addressed the main problem and sub-problems was 
conducted. Once the literature review was done, the research design was formulated by 
addressing the research problem, sub-problems and hypotheses. Therefore, questions were 
developed to answer the research problems. The principle of voluntary participation was 
upheld. This suggests that people were not coerced into participating in the research. 
Confidentiality was enhanced by keeping participants anonymous throughout the study 
(Marlow, 2010: 301).  
 
There are two important contemporary methodological research approaches, namely the 
positivist and interpretative approaches. Researchers usually adopt one of these approaches 
and then formulate a strategy that is within the approach selected by them (Gratton and Jones, 
2010: 23). The positivist approach is an approach closely aligned to scientific observations 
and experiments (Gratton and Jones, 2010: 26). With this pattern, it is always possible to 
systematically and statistically establish a cause and effect relationship between variables 
(Greener, 2010: 16). Scientists supporting this approach would argue that the common laws 
of science would be just as applicable to the social sciences as to the physical science. The 
positivist approach is usually associated with quantitative research, as it makes use of 
experiments, surveys and statistics (Greener, 2010: 16).  
 
On the other hand, the interpretive approach is defined as a “systematic analysis of socially 
meaningful action through the direct detailed observations of people in their natural settings, 
and interpretations of how people create and maintain the social world” (McNabb, 2008: 41). 
The interpretive approach provides deep insight into; and understanding of the complex 
world of the lived experience from the point of view of those who live it (Andrade, 2009: 43). 
Doubt is expressed over the question of whether it is always possible to establish cause and 
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effect between variables in social sciences. Interpretive approach gives a smooth platform 
with interaction between the researcher and participants who are involved in the research 
proceedings. Instead of trying to clarify causal relationships by means of objective truth and 
statistical analysis, the use of hermeneutics provides a process through which to interpret, 
understand or reconstruct reality. Language, pictures, sound, text and symbols play a critical 
role in qualitative research and can be applied to act as substitutes for quantitative data such 
as facts and figures as the primary sources of information (Andrade, 2009: 43). 
 
3.3.1 Methods of Data Collection 
According to Leedy and Ormrod (2010: 95), quantitative research is used to answer questions 
about relationships among measured variables for the purpose of explaining, predicting and 
controlling phenomena. Sibanda (2009: 2) defines quantitative research as a research 
approach that focuses on collecting numerical data and simplifies the data across groups of 
people. In this kind of research, all aspects are clearly defined before any data collection may 
commence. The quantitative approach is often called the positivist, traditional or 
experimental approach (Pete, 2007: 6). This research strategy is intended for quantifying 
observations of human behaviour with the emphasis on exact measurements. This is achieved 
through the testing of hypotheses based on sampled observations and statistical analysis of 
the data. Relationships are drawn among the variables and explained mathematically, and the 
subject matter is treated as an object, similarly to physical sciences (Babbie, 2007: 405).  
 
Leedy and Ormrod (2010: 95), posit that the typical aim of qualitative research is to 
investigate the many nuances and complexities of a particular phenomenon, often with the 
purpose of unfolding and understanding the phenomenon from the participant’s point of 
view. Qualitative research approach is the approach that deals with in-depth interviews, semi-
structured interviews and focus groups. In this kind of approach, the researcher obtains 
information by interacting with the participants in order to interpret the data (Susan, 2009: 3). 
A qualitative research approach depends on open-ended questions, which differ from the 
quantitative research approach, because quantitative research depends on structured 
questions. The qualitative approach is adopted for a small number of people who will be 
interviewed, unlike the quantitative approach whereby a large number of people must be 
interviewed (Susan, 2009: 5). According to Greener (2010: 81), suitable techniques for the 
qualitative approach may include action research, case study, participation observation, life 
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history research, and participation diaries. A comparison is used in Table 3.1 to demonstrate 
the relative strengths and weaknesses between the two research approaches. 
 
Table 3.1: Characteristic factors – quantitative vs. qualitative approaches  
Characteristics 
 
Quantitative Qualitative 
Purpose To explain and predict 
To confirm and validate 
To test theory 
To describe and explain 
To explore and interpret 
To build a theory 
Nature of the process To explain and predict 
To confirm and validate 
To test theory 
Holistic 
Unknown variables 
Flexible guidelines 
Emergent methods 
Personal view 
Data collection Numeric data 
Large sample 
Standard instruments 
Image-based data 
Small sample 
Non-standard observations 
and interviews 
Data analysis Statistical analysis 
Focus on objectivity 
Deductive reasoning 
Search themes and 
categories 
Subjective and potentially 
biased analysis 
Inductive reasoning 
Findings 
 
 
 
 
Numbers 
Statistics, aggregated data 
Formal voice 
Scientific style 
Words 
Narrative, individual quotes 
Personal voice 
Literary style 
(Source:  Leedy and Ormrod, 2010: 96) 
 
3.4 The Sample Stratum  
This is about the number of people or groups participating in the research (Babbie, 2007: 
111). Population is strongly linked to sampling, since the people or groups participating are 
part of the sample. The sample frame must be understood first in order for the population that 
is most appropriate to the needs of the researcher to be selected (Babbie, 2007: 111). For the 
purpose of this research, the population group consisted of all employees who work in the 
Country Club Estate. The Estate is a commercial office park, which comprise of twelve (12) 
office blocks (buildings) that houses eighty (80) employees per block, making the total 
population to be 960 respondents. The total numbers of 960 employees in the estate was 
chosen because these employees are on the premises most of the time and can testify 
regarding their experience of the problems that have to be resolved. From the total number of 
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960 employees, 126 employees were chosen as the research sample size; which was 7.6% of 
the total population. 
 
The field work involves the use of a semi-structured questionnaire for data collection. The 
objective of this exercise was to determine the level of satisfaction of the building occupants’ 
in terms of the building IEQ; to evaluate the effects that current IEQ of the building has on 
the productivity of the occupants, and proffer solutions to identified problems so that the 
building performance can be improved, and similar future buildings can be improved upon in 
terms of IEQ.   
 
3.5 The Research Data  
There are mainly two types of data: primary and secondary data. While primary data are the 
new data that are collected for the research project, secondary data are available data from 
sources other than the current research project. In the case of this research study, the 
researcher has to collect data from both primary and secondary sources in order to offer 
adequate information (Mouton, 2008: 104). 
 
Primary data for this study was generated through the use of structured questionnaire survey 
form the occupants’ of Country Club Estate. The data collected were targeted at achieving the 
objectives of the study. Likewise, Kumar (2008: 57) suggested that secondary data are any 
data that have been gathered earlier for some other purposes, and are therefore regarded as 
secondary data in the hands of the researcher. Greener (2010: 73) defined secondary data as 
the data that the researcher did not collect directly from the participants or respondents. 
Leedy and Ormrod (2010: 151) inform that they come in form of observations, interviews, 
written documents and electronic documents.  Therefore the secondary data for the present 
study were gathered from peer reviewed journal articles, edited books, government policy 
documents, and edited conference proceedings.  
 
3.6 The Research Questionnaire  
There are three types of questionnaires: structured, semi-structured and unstructured.   
Structured questionnaires are those that cover closed-ended questions, where each question 
has a set of alternative answers from which the respondent has to choose the most appropriate 
one. In certain questionnaires, alternatives may be given simply as ‘yes’ or ‘no’ (Nargundkar, 
2008: 53).  
40 
 
 
According to Nargundkar (2008: 53), the questions asked in structured questionnaires are 
standardized and no variation is permitted in terms of the wording of the questions between 
different interviewers. However, unstructured questionnaires consist of open-ended 
questions, meaning that no alternatives are provided. Depending on the respondent’s previous 
answers, new topics and questions may emerge, hence enabling the researcher to consider 
issues that had not been considered during the process of data collection (Nargundkar 2008: 
54). According to Punch (2009: 64), the advantages of using questionnaires are: 
 It restricts the research project by showing its borders or boundaries; 
 It keeps the researcher focused during the research; 
 It provides a structure for writing up the research project, and 
 It is also respondent-friendly as it gives sufficient time to respond at leisure. 
 
In this particular study, the questionnaires were physically distributed to the respondents and 
they were requested to return the completed questionnaires via the internal mailing system in 
use. Some questionnaires were collected in person from the respondents in the case study 
complex. This measure was taken to ensure confidentiality, to encourage openness and 
honesty, and to ensure that the respondents remain anonymous. Respondents were assured 
that the questionnaire would not take long to complete and that the information was viewed 
as confidential.  
 
3.7 Conclusion  
This chapter introduced the research methodology that was chosen to achieve the aims and 
objectives of the study. A formal systematic approach to research design is crucial to ensure 
that a research project conforms to the principles of validity and reliability. The research 
design decisions guided the researcher in effectively addressing the research problem. A 
quantitative approach is the most appropriate method for data collection for this particular 
research project. Questionnaires are the main methods of data collection. An in-depth 
explanation of the quantitative method has been provided so as to clearly demarcate the 
research approach.  
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CHAPTER FOUR 
 RESULTS AND DISCUSSIONS 
 
4.1 Introduction  
The aim of this chapter is to determine the level of satisfaction of the building occupants’ in 
terms of (IEQ), and then, evaluate the effects that the current IEQ of the building has on the 
productivity of the occupants. This chapter will provide the solution by analysing the 
responses to the questionnaire that was sent to different companies resident in the Country 
Club Estate. The questions asked were derived from the review of related literature. The data 
were collected during August and September 2012. 
 
Questionnaires were sent to ten office blocks within Country Club Estate complex. A total 
number of 126 questionnaires were sent out and 102 replies were received.  The analysis of 
data collected from the questionnaires was divided into six sections. Some of the responses 
were represented by pie charts, columns and tables. 
 
4.2 The Results    
 
4.2.1 Section A: Background information of Country Club Estate Occupants  
 
4.2.1 Gender 
Out of 102 respondents, 53% were female, while 47% were male as indicated in Figure 4.1.  
 
 
Figure 4.1: Gender of the estate occupants 
 
Of the total respondents that the questionnaires were given to, 38% of the respondents are in 
administrative positions, while 21% are in various technical positions. The survey revealed 
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that 33% of the respondents indicated that they are in various professional fields, while 5% of 
the respondents are in executive positions of various companies within Country Club Estate 
complex. 
 
 
Figure 4.2: Profession of the estate occupants 
 
90% of the respondents (92) said that they are permanently employed in their respective 
organisations within the Country Club Estate complex. 10% of the respondents said that they 
temporary employed. These contract employees are mostly students who have recently joined 
their respective organisations.  
 
 
 
 
 
 
 
 
Figure 4.3: Type of employment contract among the estate occupants 
 
4.2.4. Occupants’ age group 
 Respondents age group revealed that 35% were between 20 - 30  years, 40% were between 
30 - 40 years,14% were between 40 - 50 years, and 11% of them were 50 years and older. 
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Figure 4.4: Age of the estate occupants 
 
4.3 Section B - Indoor Environmental Quality (IEQ)  
 
4.3.1 How clean is the building? 
The survey results revealed that 52% of the respondents indicated that they were happy with 
the cleanliness of the building, while 20% of them said that the building is fairly clean. 5% of 
the respondents indicated that they were not happy with cleanliness of the building by saying 
the building is dirty. A very small percentage (2%) was not happy at all with the extent of the 
cleanliness of the building when they say the building is very dirty. 
 
 
Figure 4.5: Extent of the cleanliness of the building 
  
4.3.2 How fresh or stale is the air within the building? 
When respondents were asked about how they rate the air within the building, 50% of the 
respondents said that they rate the air within building as normal, while 24% said that they feel 
the air as fresh and 13% of the respondents rate the air as very stale.  
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Figure 4.6: Extent of air freshness or staleness in the building 
  
 
4.3.3. How humid or dry is the air within the building? 
The majority of respondents (77), representing 75%, said that the air in the building is quite 
normal, while 21% said that the air in the building is dry. 3% of the respondents said that the 
air in the building is humid, whereas 1% of the respondents said that the air in the building is 
too humid. 
 
 
Figure 4.7: Extent of humidity or dryness of the air within the building 
 
The survey result showed that 26% of the respondents indicated that there is slight circulation 
of air in the building, while 6% indicated that there is no air circulation within the building. 
The survey results for this question as shown in Figure 4.8 revealed that 51% of the 
occupants feel that there is good circulation of air within the building, while 11% of the 
respondents said that there is a very good circulation in the building. 
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Figure 4.8: Rate of circulation of air in the building. 
 
4.3.5 Please indicate the extent of the control the respondents have over air ventilation 
in the office? 
The outcome showed that 33% of respondents indicated that they have no control of air 
ventilation in their offices, while 37% of the respondents indicated that they have fair control 
of air ventilation in their offices and 30% of the respondents said that they have full control 
of air ventilation in their offices.   
 
 
Figure 4.9: Control of circulation of air in the offices 
 
4.3.6 What is the temperature like in summer and winter in your work environment? 
Out of the 102 respondents, 52% of the respondents said that it is warm during summer in 
their offices, while 22% said that it is hot during summer in their offices. However, 6% of 
respondents said that it is very hot during summer in their offices. The findings show that 
50% of respondents indicated that it is warm during winter in their offices, while 16% 
indicated that it is very cold during winter. 25% responded that is fairly cold during winter, 
while 7% of the respondents indicated that it is hot during winter.   
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Figure 4.10: Perceived room temperatures in summer and winter 
 
4.3.7 How significant is the distraction from noise outside the space? 
26% of respondents indicated that they hear noise that leads to significant distractions from 
outside, while 25% of them do not hear such noise from outside shown in Figure 4.11. 43% 
of responses said that noise from outside is not significantly distracting from work, while 6% 
opined that noise from outside do affect them very significantly when executing their work.  
 
 
Figure 4.11: Extent of noise pollution from outside the building 
 
4.3.8. Is there too much or too little natural light? 
From 102 that responded to this question, the result showed that 70% of the respondents 
indicated that there is moderate natural light in the office building. 21% of the respondents 
also suggest that there is little natural light, while 6% of them contend that there is too little 
light in the office building.  
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Figure 4.12: Extent of natural light in the building 
 
4.3.9. Please rate the level of artificial light in the building? 
The survey result showed that 51% of respondents indicated that there is moderate artificial 
light in the building, while 35% said that there is high artificial light in the building. The 
results for this question as shown in Figure 4.13 revealed that 11% of the occupants 
responded that there is low artificial light in the building, while 1% of the respondents said 
that there is a very low artificial light in the building.  
 
 
Figure 4.13: Extent of artificial light in the building 
 
From the Figure 4.14, the results revealed that 57% of respondents say that there are effective 
blinds for blocking out the natural light, while 15% of the respondents said that there is more 
effective of blocking out of the natural light by blinds or shutters. 11% of the results show 
that there is very effective of the blinds of blocking out natural light in the building. 
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Figure 4.14: Effect that blinds / shutters may have on blocking out natural light in the 
building 
 
Of the total respondents that the questionnaires were distributed to, 40% indicated that they 
do not have control over artificial lighting in their offices in the complex. 23% of respondents 
said that they do have control of artificial lighting in the office complex, while 14% indicated 
that they do have a full control over artificial lighting in the complex. The survey revealed 
that 23% of the respondents indicated that they do have a slight control over artificial lighting 
in the office complex.  
 
Figure 4.15: Control over artificial lighting in the building 
 
4.4 Section C - Satisfaction of the building  
Table 4.16 revealed that an average of 3% of the respondents indicated that the office, 
boardroom and reception are in poor state, while 21% of the respondents rated them average. 
Average of 36% of the respondents rated office, boardroom and reception as good, while 
24% rated very well in office, boardroom and reception area. 
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Table 4.1: Satisfaction of the building (1) 
 Response (%) 
Office Boardroom Reception 
Poor 
Average 
Good 
Very Good 
Excellent 
Total 
3.0 
17.0 
45.0 
22.0 
13.0 
       100.0 
3.0 
22.0 
33.0 
25.0 
15.0 
        100.0 
4.0 
23.0 
31.0 
26.0 
16.0 
           100.0 
 
Table 4.2: Satisfaction of the building (2) 
               Response (%) 
Training 
room 
Canteen  
Poor 
Average 
Good 
Very Good 
Excellent 
Total 
5.0 
27.0 
35.0 
24.0 
9.0 
     100.0 
15.0 
21.0 
33.0 
21.0 
9.0 
       100.0 
 
 
Figure 4.17 shows how occupants in the complex rate the level of satisfaction regarding the 
safety in the building.  The survey result revealed that 55% of respondents are satisfied, while 
21% of the respondents are more than satisfied with the safety of the building. 9% of 
respondents are dissatisfied with the safety of the complex, while 2% are totally dissatisfied 
with the safety of the building.   
 
 
Figure 4.17: Extent of occupants’ satisfaction concerning safety in the building 
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Of the total number of participants that the questionnaires were given to, 40% of the 
respondents indicated that it is significant to have access control to a building, while 5% 
indicated that it is slightly significant to have access control to a building. The survey 
revealed that 22% of the respondents indicated that it is more than significant to have access 
control to the office building as shown in Figure 4.18. In addition, 57% of the respondents 
indicated that it is significant to consider lighting when assessing the safety of the working 
environment, while 22% indicated that they consider light as more than significant.  
 
 
Figure 4.18: Control of access to the building 
 
Figure 4.19 show that 43% of the respondents indicated that the building from the street is 
accessible, while 17% indicated that building from the street is fairly accessible. The survey 
revealed that 14% of the respondents indicated that the building from the street is not 
accessible, while 11% said that building from the street is more accessible. 
 
 
Figure 4.19: Accessibility of the building from the street 
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A question asked respondents to find if there is ease of movement within the building. 4% of 
the respondents indicated that there it is difficult to move within the building; while 28% of 
answers indicate that it is very easy to move within the building. 68% of the respondents 
indicated that movement within the building is very easy (Figure 4.20).  
 
 
Figure 4.20: The ease of movement within the building 
 
Table 4.3 shows that 37% of the occupants of Country Club Estate replied by saying that 
quality of light has minor effect when it comes to performance and productivity pertaining to 
their work, while 27% of the respondents  said that there are some effects. 13% of the 
respondents indicated that that quality of light has near major effect on their work 
performances and ultimately on productivity.  
 
36% of respondents indicated that distraction from noise has effects on their performance and 
productivity in their companies, while 23% of the occupants said that noise distraction has 
some effects on their performances and productivity. 16% of the responses said that 
distraction of noise has effect on their productivity and work performances, while 7% said 
that noise distraction has got major effect on them. The survey shows that 29% of the 
respondents said that level of noise has minor effect on their work performances and 
productivity, while 32% of the responses said that noise level has some effect.  
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Table 4.3: IEQ effects on productivity and performance of occupants 
 Response (%) 
Quality of 
light 
Distraction 
of noise 
Noise level 
Minor effect 
Near minor effect 
Some Effect 
Near major effect 
Major  effect 
Total 
37.0 
16.0 
27.0 
13.0 
7.0 
        100.0 
36.0 
18.0 
23.0 
16.0 
7.0 
      100.0 
29.0 
9.0 
36.0 
13.0 
13.0 
         100.0 
 
A question asked whether quality of air has effects on occupant’s performances and 
productivity. The recorded responses indicated that 31% of the respondents said that the 
quality of air has a minor effect on their performances and productivity, while 28% of 
respondents viewed the effects to be somewhat. 12% of the respondents also indicated that 
the quality of air has contributes significantly towards of their work performances and 
productivity. Furthermore, 27% of the respondents contend that the temperature in the office 
has minor effect on their performances and productivity, while 30% of the reply said that 
temperature in the office has some effect. 16% of the responses indicated that temperature in 
the office has a near major effect, while 14% replied by saying that temperature has a major 
effect on the occupant’s performance and productivity. The next question was asked in order 
to find out whether occupants the quality of space impact affects work performance. Table 
4.4, indicates that the respondents were of the opinion that the quality of space have minor 
(36%) and some (27%) effects on work performance.  
 
Table 4.4: IEQ effects on productivity and performance of occupants 
 Response (%) 
Quality of air Temperature 
in office  
Quality of space 
provided 
Minor Effect 
Near minor effect 
Some Effect 
Near major effect 
Major effect 
Total 
31.0 
17.0 
28.0 
12.0 
12.0 
       100.0 
27.0 
13.0 
30.0 
16.0 
14.0 
       100.0 
36.0 
8.0 
27.0 
15.0 
14.0 
          100.0 
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The survey result showed that 10% of the respondents indicated they are not satisfied with 
space flexibility at their workplace, while 23% indicated that they are less satisfied with it. 
28% of the respondents also said that they are satisfied with the flexibility of space provided, 
while 19% of the respondents are fairly satisfied. Of the total respondents that the 
questionnaires were given to, 11% of them indicated that they are not satisfied with the 
parking space provided in the complex, while 15% indicated that they are less satisfied. The 
findings revealed that 28% of the respondents indicated that they are satisfied with the 
parking space in the office complex, while 29% are very satisfied with it. From the findings 
shown on Table 4.5, 29% of respondents suggest that that they are not satisfied with the 
accessibility of public transport from Country Club Estate, while of 23% of the respondents 
indicated that they are less satisfied. 32% of the respondents are equally satisfied with the 
accessibility of public transport, while 4% are very satisfied with the public transport 
accessibility to the office complex. 
 
Table 4.5: Satisfaction regarding space planning and employee performance 
 Response (%) 
Office space 
flexibility 
Parking 
space 
Accessibility of 
public transport 
to office complex 
Not satisfied 
Less satisfied 
Satisfied 
Fairly satisfied 
Very satisfied 
Total 
10.0 
23.0 
28.0 
19.0 
20.0 
       100.0 
11.0 
15.0 
28.0 
17.0 
29.0 
        100.0 
29.0 
23.0 
32.0 
12.0 
4.0 
           100.0 
 
4.5 Evaluation of the Research Hypotheses 
This section attempts to evaluate the postulated hypotheses through the findings presented so 
far in this chapter. Results have been presented in relation to the sub-problems of the study. 
Hypotheses are stated for each sub-problem and the relevant data that were required. 
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4.5.1 Sub-problem 1 / Hypothesis 1 
 Occupants of Country Club Estate are not satisfied with the buildings in the complex / 
Poor air quality, lack of access to daylight and views, unpleasant acoustic conditions, and 
occupants lack of control over lighting and thermal comfort leads to dissatisfaction 
related to indoor environmental quality of buildings in the complex. 
 
As more and more demand is made on office space accommodation, the focus should be 
directed to improving the IEQ. The data that were required pertained to the questions that will 
give the answer related to indoor air quality, thermal comfort, lighting, and noise level. It was 
discovered from the literature that inadequacy pertaining to (IEQ) will lead to occupants’ 
dissatisfaction. The respondents perceived that temperature during summer as fairly cold and 
scored 20%; 52% perceived it to be warm during summer and 22% perceived it to be hot 
during summer. In contrast to temperature during summer, 16% of the respondents indicated 
that the temperature in winter is very cold in the office building, while 25% of them said it is 
fairly cold during winter and 7% of the respondents said it is very hot in winter.  
 
The perception based rating also helped to establish the attitude and the level of IEQ 
awareness among the respondents. A higher response rate for ‘very fresh’ and ‘fresh’ would 
have indicated a higher level of indoor air quality awareness. Furthermore, respondents were 
asked to rate the level of air circulation in the building. As a reason, good circulation scored 
the highest as shown in Figure 4.6, followed by slight circulation of air in the building. It was 
expected that respondents would state other reasons too, apart from the two already 
mentioned. However, the only other reason that was stated is “feeling bad smell coming from 
air-conditioning system.”  
 
Approximately half of the respondents (50%) indicated that the quality of air in the building 
is normal; while 24% informed that the air is fresh and 13% rated the air as very stale. 
Moreover, Figure 4.8 that detailed the rate of circulation of air within the building also 
revealed that 51% of the occupants’ perceived the air circulation within the building as good. 
Similarly, inspection of the extent of humidity or dryness of the air within the building 
revealed that a majority of the building occupants’ (75%) also perceived the extent to be 
normal. In addition to the above, Figure 4.9 shows that 30% indicated they have a full control 
of air circulation within the office space, while 37% indicated they have a fair control. These 
results revealed that the building occupants can be deemed to be satisfied with the indoor air 
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quality. However, in response to the other second part of the hypothesis relating to the 
occupants’ control over lighting and thermal comfort by the building occupants, the findings 
suggest that a majority (40%) of the occupants do not have control over the artificial lighting 
and thermal comfort, while 23% have some level of control and only 13% have full control. 
This thus partially supports hypothesis 1, especially with respect to lighting and thermal 
comfort.  
 
The results related to the control over lighting and thermal comfort thus supports the 
hypothesis that lack of control over certain aspects of the building IEQ leads to dissatisfaction 
related to indoor environmental quality of buildings. Hence, it can be concluded that good air 
quality thus lead to satisfaction related to the indoor environment quality of building, while 
lack of control over the lighting and thermal aspects lead to IEQ dissatisfaction amongst 
building occupants. With regard to humidity, majority of the respondents (75%) indicated 
that air in the building is normal. This supports hypothesis 1 that suggests that lack of control 
of thermal comfort will lead to the dissatisfaction related to the IEQ of the buildings. 52% of 
the respondents said that temperature in summer is warm in offices, while 50% of them 
opined that temperature in winter is warm in their offices. This suggests that there is no 
proper control of thermal comfort within the office building, which could lead to 
dissatisfactions with regard to the IEQ. Likewise, 26% of the respondents indicated that noise 
from outside significantly distract them; while 25% indicated that noise from outside fairly 
distract them. These scores support the postulation that unpleasant acoustic conditions leads 
to building occupants’ dissatisfaction with regard to building IEQ. 
 
From the foregoing, it can be concluded that the satisfactory level of IEQ awareness is low 
among the participants. Organisational structure needs to be formed that will teach occupants 
the factors that contribute to poor indoor air quality. Organisational procedures also point to 
the fact that the level of IEQ is low. Similarly, 22% of the respondents complained that the 
temperature in their offices is hot during summer, while 20% complained that the temperature 
in the office is fairly cold during summer. This inconsistency suggest that the temperature 
issue has not been addressed in a manner that suites the occupants of the office complex.  
 
 
56 
 
4.5.2 Sub-problem 2 / Hypothesis 2 
 Building occupants are exposed to health challenges / Indoor Environmental Quality 
exposes occupants in the building complex to health challenges. 
 
Data were gathered to find out if occupants of the Country Club Estate were satisfied with the 
office building with regard to safety, flexibility of office space and parking space. 
Unhappiness of occupants may lead to health challenges caused by poor IEQ. As reviewed in 
literature, poor IEQ may expose occupants’ to the ‘sick building syndrome’. Respondents 
were also asked to give their opinion with regard to the level of satisfaction with the safety of 
the building.  As shown in Figure 4.17, 11% of the respondents were either very dissatisfied 
or dissatisfied with the safety attributes of the building. Respondents were also asked to rate 
the level of satisfaction with regard to space flexibility in their own workplace. They were 
asked to rate level of satisfaction with regard to office complex parking spaces. As shown in 
findings, 23% of the respondents perceived office space flexibility to be less satisfied, while 
19% of them opined that it is fairly satisfactory.  
 
Other findings were based on the perception of occupants on how they rate the level of 
satisfaction with regard to office, board room, canteen and reception. The untidiness of the 
office space may lead to health challenges, which may be caused by exposure to indoor air 
pollutants in the form of bacteria and viruses. Once the indoor pollutant levels exceeds 
outdoor levels, there is high chance of health effects that occupants may experience due to 
hazardous indoor pollutants  that are not limited to asbestos and tobacco smoke, which are 
harmful to the human body (Abdou et al., 2006: 2). It is the duty of engineers to ensure that 
they design office buildings that produces excellent indoor air quality and reduces the risks to 
occupants’ health and well-being. Poor IEQ may have health effects on occupants and can 
only be diagnosed at a later in the form of skin irritation, headache, dizziness and fatigue. The 
findings also show that 29% of the respondents indicated that they are not satisfied with the 
public transport accessibility related to the office complex, 23% indicated that they are less 
satisfied whereas only, 32% were satisfied with it. 
 
Furthermore, 50% of the respondents indicated that the building IAQ is normal, while 13% of 
them indicated that the IAQ in the building is stale. This shows that half of the participants do 
not perceived the IAQ as a health challenge, which does not fully support the hypothesis 2. 
Also, 50% of the respondents informed that the artificial light is moderate, while 35% 
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indicated the artificial light is high, and 2% informed it is very high. This thus implies that 
while most occupants may have not experienced eyes related health challenges, some may 
have challenges with eye diseases in the building. This partially supports hypothesis 2 in that 
IEQ exposes building occupants to health challenges. In addition, when examining the effect 
of climatic conditions on health, the results revealed that 50% of the respondents perceive 
that the temperature is warm in winter; while 52% indicated it is ware in summer. This gives 
an indication that a majority of occupants would not be vulnerable to diseases such as flu 
during the winter season; however, they will be exposed to health challenges during the 
summer season when the temperature is not supposed to be lukewarm. This again partially 
support the hypothesis that poor building IEQ exposes building occupants to health 
challenges. 
 
Given the aforementioned, it can be concluded that occupants are not satisfied with space 
flexibility of the building, while majority of the respondents are satisfied with the safety of 
the building. Although 32% of the respondents indicated that they were satisfied with the 
accessibility of public transport to the office complex, the findings indicate that 29% of 
respondents were not satisfied. 11% of respondents indicated that they are not satisfied and 
15% are less satisfied with parking space in the office complex. The satisfactory level is low 
in such a way that POE needs to be addressed from time to time so that reduction of 
complains or unhappiness can be addressed timely. 
 
4.5.3 Sub-problems 3 / Hypothesis 3 
 The productivity of employees occupying the Country Club Estate is below expectations / 
Inadequate Indoor Environmental Quality leads to poor productivity among the occupants 
of the building. 
 
The data that were collected point to the direction showing that there is correlation between 
IEQ and productivity in the buildings. The inadequate IEQ with factors such as ventilation, 
lighting, and thermal aspects always lead to the decline of performance and to low 
productivity. Most studies have shown that good lighting, good acoustics and thermal 
conditions could increase the performance of the occupants, which will also boost the 
productivity of an organisation (Abdou et al., 2006: 1). Once occupants have a full control of 
office space provided, this should increase the occupants’ performance because of their 
presumed satisfaction level. 
58 
 
 
Respondents were asked to find out whether the IEQ affects their performance and work 
productivity. Findings indicate that 27% of the respondents indicated that there is some 
negative effect that the quality of light contributes towards occupant’s performance. 
Respondents were also asked to find out if distraction from noise has an impact on their 
performance. 36% indicated that noise distraction has minor effects on their work 
performances. Respondents were also asked about if the quality of air in the office has an 
effect on the performance. The results show that only 12% of respondents opined that the 
quality of air has a major effect on work performances.  
 
Different results were obtained for the assessment of the negative effects that the temperature 
have with regard to occupants’ performance. 30% responded by saying that temperature has 
some effect on the individual performances. Respondents were also asked about the negative 
effects that quality of space provided in their workspace have on their work performance. 
Less than 40% of the respondents indicated that the quality of space provided has no impact 
on their work performances. This shows that the majority of occupants have problem with the 
issue of space. In a related question, respondents were also asked whether noise level has 
effect on their work performances. More than 62% of the respondents indicate that noise 
level affect their work performance.  
 
In addition, the effect of noise level on the occupants’ productivity and performance revealed 
that 36% perceived that it has some effect on them, while 13% indicated that it has a near 
major / major effect on them. This partially supports the hypothesis that inadequate IEQ leads 
to poor productivity and performance among the occupants of the building. Besides, 28% of 
the respondents indicated that the quality of air has some effect on their productivity and 
performance, while 12% said the quality of air in the office building has major effect on 
productivity and performance. These results further support the hypothesis that inadequate 
IEQ leads to poor productivity among the occupants of the building.  
 
4.5 Conclusion 
It can be concluded that inadequate IEQ can lead to poor work performance among 
occupants. This can be substantiated by the following findings that indicate that 27% of the 
respondents opined that the quality of light has some effect on their work performance, while 
13% indicates that it has a near major effect on work performances. However, only 23% 
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indicates that noise distraction has some effect on work performance and productivity. 28% 
of respondents also replied in the negative relative to quality of air by saying that it has some 
effect on occupant work performance, which leads to poor productivity. Although 30% of 
respondents indicated that temperature in office does have some effect to their work 
performances, the findings reveals that 14% of the occupants perceive that temperature could 
lead to a decline in work performance and productivity.  
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CHAPTER FIVE 
SUMMARY, CONCLUSIONS, AND THE WAY FORWARD 
 
 
5.1 Summary 
This chapter presents the summary, conclusions and recommendations pertaining to the 
study. The primary data that were incidental to the study facilitated hypotheses testing and 
the compilation of conclusions.  The issue that motivated the subject of this research project 
concern the contributions of IEQ to workers’ productivity. POE as diagnostic tool was 
utilised to evaluate the efficiency of IEQ factors within the office buildings in the Country 
Club Estate, Johannesburg. The findings that emerged from this particular research 
endeavour suggest that there is a shortfall of IEQ elements in the Country Club Estate, a 
situation that may be responsible for the limited utility that is derived from the building 
elements in terms of performance and productivity. 
 
Office buildings should be constructed in a manner that it is environmental friendly, meets 
occupants IEQ requirements and support their activities. Building occupants often desire to 
work in environments that are designed to enhance productivity and performance. Occupants 
may contribute significantly to the success of organisations if they are satisfied with the IEQ 
and other building requirements. Evaluating IAQ in the office building is very important with 
intended goal of ensuring that an air pollutant, which is harmful to the human body do not 
emerge in the building. Having air pollutants in the building will reduce employee 
performance because they are harmful. Using POE as an IAQ evaluation tool will improve on 
the quality of occupant’s wellbeing and comfort. IEQ related factor such as lighting plays an 
important role in the office building. However, there appear to be a lack of proper control of 
lighting in Country Club Estate, which lead to unhappiness and reduce productivity among 
the building occupants. Adjustment of lighting in the office building needs to be managed 
and controlled because if this not properly addressed, it may result to stress and eye irritations 
among the employees working in the complex.  
 
Engaging POE in the office building should help in reducing work related diseases such 
musculoskeletal disorders (MSD). The findings suggest that there is lack of knowledge 
related to ergonomics within the Country Club Estate complex. Individual workspace plays 
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an important role in terms of evaluating IEQ to assess if occupants are satisfied with the 
workspace allocated to them. This can only be achieved only when POE is applied in office 
facilities. Stimulation of employee performance could be improved due to the fact that 
occupants are happy with the workspace provided. Productivity can only be achieved if IEQ 
factors are monitored and maintained all the time to keep occupants satisfied. It is therefore 
imperative to conduct POE consistently so as to assess the IEQ factors that engenders 
improved productivity of in organisation. The study show that if occupants are not satisfied 
with IEQ, it can lead to unhappiness, demotivated and health challenges.  
 
The objective of the POE study has been fulfilled with regard to determining the level of 
satisfaction of the occupants of the office building. Analysis of the findings shows that POE 
is a relevant tool for getting the perceptions of occupants with regard to the efficiency of the 
building. The findings have demonstrated this by assessing the perceptions of occupants with 
regard to safety, accessibility and artificial lighting.  The objective of evaluating the effects 
that current IEQ of the building has on the productivity of the occupants has also been 
achieved. This can be supported by findings that indicated that there is a link between IEQ 
and occupant’s performance, which lead to low productivity. If current lighting in the office 
is not satisfactory, there would be a decline in performance. By applying POE in the office 
building, the employer can mitigate unforeseen emergencies that can happen in the building 
and put strategic measures to prevent interruptions. This will also help the employer to 
improve on productivity because emergency interruptions would be minimised or reduced.  
 
5.2 Conclusions 
Based on the findings of the research, it can be concluded that POE is new to the occupants 
residing at the Country Club Estate. These can be substantiated by the fact that the 
perceptions of occupants with regard to IAQ within the building are not satisfactory, which 
poses health challenges. The employer should therefore nominate a health and safety 
representative, whose tasks will be to monitor and control the temperature level that is suited 
to most occupants. This can reduce a number of complaints from occupants that were not 
happy with the level of coldness or hotness in the office during working hours.   
 
Noise control in the office building is not properly managed as the majority of the occupants 
complained about the distraction from other office cubicles. The Country Club Estate is not 
doing enough to combat noise completely during working hours, which leads to discomfort 
62 
 
among the occupants. The fact that there is moderate natural light in the building shows that 
there may be design related inadequacies pertaining to the complex. The fact that occupants 
do not have control of artificial light in the building creates a major threat to human eyes in a 
long-run. Occupants view the Country Club Estate security as satisfactory even though some 
of them have different opinion. The visibility of the security personnel in office complex 
boosts the trust of safety in the complex among the employees. Occupants view the complex 
as inaccessible due to the fact that the newly established Gautrain route is relatively far from 
the office complex.  
 
Organisations need to find out what drives or motivates employee satisfaction at all 
workplaces. Proper investigation of the root of these challenges needs to be initiated to avoid 
a situation whereby organisational productivity starts deteriorating, without knowing the 
origin of such problem. Stakeholders or employer need to engage with occupants’ 
participation when allocating open area office space to the occupants with the aim of uplifting 
the level of satisfaction among them. It can be concluded that the flexibility of space provided 
for the majority of occupants is unsatisfactory. Country Club Estate can benefit greatly if 
POE is utilised correctly and all findings were addressed to reduce the mistakes that were 
committed previously. The existing gap related to the management of the facility that the 
executive managers of complex are using can be improved significantly by the introduction 
of POE. POE can be beneficial for both employer and employee if applied correctly. 
Occupants complain could be the matter of past, if POE is utilised effectively to address 
certain challenges. 
 
5.3 The Way Forward 
Employers in the Country Club Estate should handle employee satisfaction as an aspect of 
their organisational culture, so that these can be addressed from time to time. The 
management of the complex should start applying POE, and in the process the rewards that 
the employees and employers would get in return should be emphasised.   
 
The management of the complex could hire a task team that involves health practitioners to 
investigate the cause of IAQ problems. Doing this would reduce the rate of absenteeism 
among occupants that have experienced discomforts concerning headache, nausea, dizziness 
and irritation of eyes. Designers and stakeholders should persuade one another to use building 
materials that have low emissions, which can minimise the chances of developing air 
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pollutants. Ventilation systems that are in need of maintenance must be serviced regularly to 
avoid occupants inhaling the air that is stale because it puts occupants in uncomfortable 
situations. HVAC systems should be designed in such manner that it meets the minimum 
standards of building codes. As different age groups need different air temperature in the 
office buildings, it is advisable that practical solutions should be put in place.  
 
Lighting system that is used in the office building should comply with the indoor lighting 
requirements to avoid performance decreases when it is too dim or too bright. If lighting in 
the office building is used according to POE, this may save as much energy as possible as 
results may improve organisational productivity. To improve privacy in the workstations, 
designers should increase the height of partition walls, which may also reduce the noise from 
adjacent workstations. For natural lighting to penetrate more successfully into the building, 
designers should come with more options when designing or altering existing buildings. 
 
However, given the limitations and challenges that were encountered in the course of this 
research project, the findings should be interpreted in this context only. In other to unearth far 
reaching perspectives and contribute substantially to knowledge a future multidisciplinary 
research is recommended. The future study may entail the use of more than one case study as 
unit of analysis. 
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APPENDIX A: 
QUESTIONNAIRE COVERING LETTER 
Nelson Mandela Metropolitan University 
                  Department of Construction management 
       P.O. Box 7700 
       Nelson Mandela Metropolitan University 
       Port Elizabeth 
       6031 
                                                                                    Tel 041 504 2790 
                                                                                    Fax 041 504 2345 
30 July 2012  
 
Dear Madam / Sir 
 
Re: Post Occupancy Evaluation of Office Building: The Case Study of Country Club 
Estate, Johannesburg 
 
The aim of this research project is to determine the level of satisfaction of the building 
occupants’ in terms of Indoor Environmental Quality (IEQ), and then, evaluate the effects 
that current IEQ of the building has on the productivity of the occupants. 
 
Kindly complete the accompanying questionnaire and return same to: 
 
Building No.8, Country Club Estate  
Woodlands Drive, Woodmead 
Johannesburg 
 
Please return either through the postal service or per facsimile to: (011) 612 4568 on or 
before 18 August 2012.  
 
Attention:  Mr Humbulani Matshili 
 
Should you have any queries please do not hesitate to contact Mr Humbulani Matshili at 
082 929 0756 or per e-mail: Humbulani.Matshili@transnet.net. Please note that the 
confidentiality of your response is assured. 
 
Thanking you in anticipation of your response. 
 
 
Humbulani Matshili  
MSc (Built Environment) student 
                            
 
Fidelis Emuze PhD, GMICE, AMSAICE, ICIOB 
 Supervisor 
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APPENDIX B:  
SURVEY QUESTIONNAIRE  
Please answer the following questions by crossing ( X ) the relevant block or 
writing down your answer in the space provided 
    Example of how to complete this questionnaire: 
What is your gender? 
  If you are female: 
    
   Male  
  Female 
 
        
    Section A - Biographical information 
    This section of the questionnaire refers to your background information.   
 1. What is your gender? 
  
    Male  
 
Female               
    2. What is your profession? 
   
    Administrative staff  
 Technical staff   
 Professional    
 Executive 
 
  
 Director 
 
  
 Others 
 
  
 
    If others please state:  
 
 
 
    3. What are your terms of contract? 
 
    Permanent employee   
 Temporal employee     
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4. How old are you? 
    Age (range) Yes 
Below 20   
  20 - 30   
  30 - 40   
  40 - 50   
  Above 50   
  
    5. How long have you been working at the Country Club Estate? 
    Month (range) Yes 
Below 3 months   
  3 - 12 months   
  12 - 24 months   
  Above 24 months   
  
    
Section B: Indoor Environmental Quality (IEQ) 
 
6. How clean is the building? 
 
Very dirty 
 
Dirty Fairly clean Clean Very Clean  
     
 
7. How fresh or stale is the air within the building?  
 
Very stale 
 
Stale Normal Fresh Very fresh  
     
 
8. How humid or dry is the air within the building? 
 
Too humid 
 
Humid Normal Dry Too dry  
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9. Please rate the circulation of air movement in the building? 
 
No circulation 
 
Slight 
Circulation 
Good 
circulation 
Very good 
circulation 
Excellent 
circulation 
 
     
 
10. Please indicate the extent of the control you have over air ventilation in your office?  
 
No control 
 
Fair control Full control  
   
 
11. What is the temperature like in summer in your work environment? 
 
Very cold 
 
Fairly cold Warm Hot Very hot  
     
 
12. What is the temperature like in winter in your work environment? 
 
Very cold 
 
Fairly cold Warm Hot Very hot  
     
 
     
13. How significant is the distraction from noise outside the space?  
 
Not Significant Fairly 
significant 
Significant Very 
significant 
 
    
 
14. Is there too much or too little natural light? 
 
Too little light 
 
Little light Moderate light Too much light  
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15. Please rate the level of artificial light in the building?  
 
Very low 
 
Low Moderate High Very high 
 
 
     
 
16. How effective are the blinds/shutters in blocking out the natural light? 
 
Not effective 
 
Less effect Effective More effective Very effective  
     
 
17. To what extent is the control you have over the artificial lighting?  
 
No control 
 
Slight control Control Full control  
    
 
Section C: Satisfaction of the building. 
 
18. Please rate the overall quality of the following areas:  
 
 (A) Office 
Poor 
 
Average Good Very good Excellent  
     
 
(B) Board room 
Poor 
 
Average Good Very good Excellent  
     
 
(C) Training room  
Poor 
 
Average Good Very good Excellent  
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(D) Reception. 
Poor 
 
Average Good Very good Excellent  
     
 
(E) Canteen 
Poor 
 
Average Good Very good Excellent  
     
 
19. How satisfied do you feel with the safety of the building? 
Very 
dissatisfied 
Dissatisfied Satisfied More than 
satisfied 
Very satisfied  
     
 
20. Please indicate the extent that the followings aspects contribute to ‘feeling safe in the work environment’?  
 (A) Visibility of security personnel 
Non-
Significant 
Slightly 
significant 
Significant More than 
Significant 
Very 
Significant 
 
     
 
(B) Access control to building 
Non-
Significant 
Slightly 
significant 
Significant More than 
Significant 
Very 
Significant 
 
     
 
 (C) Lighting 
Non-
Significant 
Slightly 
significant 
Significant More than 
Significant 
Very 
Significant 
 
     
 
21. Please indicate how accessible the building is from the street? 
Not accessible Fairly 
accessible 
Accessible More 
accessible 
Very accessible  
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22. Please indicate the ease of movement within the building? 
Very difficult 
 
Difficult Easy Very Easy  
    
 
Section D: Environmental Performance. 
 
This section of the questionnaire will reveal whether the indoor environmental quality affects the productivity 
and performance of the occupants. 
 
23. Please indicate the extent of the negative effect that the quality of light in your office have on your work 
performance?  
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
     
 
24. Please indicate the extent of the negative effect that the distraction from noise around the office have on 
your work performance?  
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
     
 
25. Please indicate the extent of the negative effect that the noise level in your workplace (ability to have 
conversations without neighbours overhearing and vice versa) have on your work performance? 
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
     
 
26. Please indicate the extent of the negative effect that the quality of the air in your office have on your work 
performance?  
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
     
 
27. Please indicate the extent of the negative effect that the temperature in your office has your work 
performance? 
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
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Section E: Space planning and employee performance. 
 
28. Please indicate the extent of the negative effect that the quality of space provided in your workspace have on 
your work performance?  
Minor effect 
 
Near minor 
effect 
Some effect Near major 
effect 
Major effect  
     
 
29. Please indicate how satisfied are you with space flexibility at your workplace?  
Not satisfied 
 
Less Satisfied Satisfied Fairly satisfied Very satisfied  
     
 
Section F: Location and Accessibility  
 
30. Please indicate how satisfied are you with the office complex parking spaces?  
Not satisfied 
 
Less Satisfied Satisfied Fairly satisfied Very satisfied  
     
 
31. Please indicate how satisfied are you with the public transport access to the office complex?  
Not satisfied 
 
Less Satisfied Satisfied Fairly satisfied Very satisfied  
     
 
Section G: Communication at workplace. 
 
32. Please indicate how effective is the communication at the workplace? 
 
 
 
 
 
33. In general, please comment on indoor environmental factors that are important to Country Club Estate. 
Please mention other additional factors that can be considered. 
 
 
 
 
 
Not effective 
 
Less effective Effective More effective Very effective 
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Please record your details below to facilitate contacting you, in the event that a query should arise.  Please note 
that the data provided in this questionnaire will be treated in the strictest confidence. 
 
Name:   Phone:  
     
Address:   Fax:  
     
   Mobile:  
     
   E-Mail:  
 
© July 2012 Humbulani Matshili & Fidelis Emuze  
 
 
